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IT appears to be extremely worth the Time and 
Pains of Philofopherfi to inquire into the Orders 
of the Colours of natural Bodies, in /the Manner 
propofed and begun by Sir Ifaac Newton ; and par- 
ticulary to compare the Changes of Colour, which 
turn up in chemical Operations, with the other 
Changes, which happen to the Subjedls of the Ope- 
rations, at the fame time. Nothing feems more 
Kkely than this to be a Key to the Philofophy of 
the fmall Parts of natural Bodies, and of their mu« 
tual Influences. 

Hartley's Obferva. C, 2, Sedt, 4. Prop, 60* 
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^HE Subje6t of the following Work was fug- 

gefted to the Author, by a clofe attention 

to thofe Experiments of Sir Ifaac Newton, 

which (hew that Colours are exhibited by very thia 

plates of pellucid Media : and it is intended, as a 

kind of Supplement, to commence at that ftate of 

^ J the Inquiry, in which it was left by that great Phi- 

lofopher. 



The Subftances which he employed in making 
!vj his optical Experiments, were tranjparent and co^ 

» lourlefs : fuch as Glafs, Water, and Air. And ha- 

^ ving diminished, or increafed, the thicknefs of thofe 

^ fubftances by mechanical means, he produced, ac- 

"^ cording to the different magnitudes of the pellucid 

Media, Differeiices or Changes of Colour. 

The Colours, however, exhibited in thofe Expe- 
riments, from their tr^nfient and temporary nature^ 
w^re, I perceived, incapable of being applied to 

a {)ra£tical 
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praftical Ufes. In proportion, therefore, as I ad- 
mired the greatnefs of thofe Difcoveries, I regretted 
that they were hitherto confined within the bounds 
of mere fpeculative Knowledge, or philofophical 
Curiofity ; efpecially as I imagined that, by a prac^ 
tical Application of the Theory, many ufeful Arts 
might be confiderably improved. 

Induced by thefe confideratjions, I endeavoured, 
by a feries of Experiments and Obfervations, to in- 
quire into the Changes of Colour efJeded in perma^ 
nently coloured Bodies, and to examine whether thofe 
Changes are fubjeft to the fame Law which prevails 
in colour lefs Subflances. 

But becaufe permanently coloured Subftances are, 
on account of their Opacity, generally difqualified 
from tranfmitting the incident Light, and becaufe 
their difpofition to refled only one particular Colour, 
renders them incapable of exhibiting any other, I 
was aware that the mecbamcai methods, by which 
the Colours of pellucid Media were altered, could 
not be effedlually employed for producing fuch 
Changes in permanently coloured Subfhtnces, while 
Aey remain in their entire ftate : and therefore I 
found it expedient to have recourfe to fuch cfymical 

Operations 
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Operations as would diminijh or increafe the Size 
of the component parts of thofe Subftances, by 
feparating them into fmaller^ or uniting them into 
larger^ Mailes. For almoft all the Changes which 
naturd Bodies undergo, appear to ari(e from the 
Divifion or Reunion of th^r component Particles : 
Andy indeed, the Chymifts have reduced the whole 
of their Art to thefe two Operations. 

Hence Sir Ifaac Newton, at die dofe of his Op- 
tics, lays down the following moft excellent Doc- 
trine : ^^ All theie things being confidered, // feems 
^^ probable to me^ that God in the beginning formed 
** Matter in folid, mafly, hard, impenetrable, move- 
** able particles, of fuch Sizes and Figures, and with 
^^ fuch other Properties, and in fuch Proportion to 
^* Space, as moft conduced to the End for which 
<^ he formed them ; and that thefe primitive Par- 
^* ticles being Solids, are incomparably harder than 
^' any porous Bodies compounded of them; even £> 
•* hard, as never to wear or break in pieces: No or- 
^^ dinary Power being able to divide what God him- 
^^ fdf made one in the firft Creation. While the 
^< Particles continue entire, they may compofe Bo- 
^« dies of one and the fame Nature and Texture in 
^* all Ages : But ihould they wear away^ or break 

.a z -*f in 
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F R E F A C E. 

in pieces^ the Nature of Things depending upon 
them^* would be changed. Water and Earth, 
compofed of old worn Particles and Fragments of 
Particles, would not be of. the fame Nature and 
Texture now,. with Water and Earth compofed of 
entire Particles, in the Beginnings . And therefore^ . 
that Nature may be lafting, the Changes of cor- 
poreal Things are to be placed only in the varioua 
Separations and new Aflbciations and Motions of 
thefe permanent Particles ; compound Bodies be- 
ing apt to break, not iti the midfl of folid Parti-r 
cles, but where thofe Particles are laid together^ 
and only touch in a few. Points J' 



la this paflage the Dodlrine of the Divifion and 
Reunion of Particles of Matter, which . compofe 
natural Bodies, is clearly laid down, and beautifully 
illuftrated: which Divifion and Reunion are effential 
to thofe efFedls of Chymiflry and Optics, which are 
examined in the following Work, 



But although this great Philofopher, from the 
Manner of exprefling himfelf here, feems to confi- 
dcr this Truth, concerning the Permanency of the 
component Particles of Bodies, as his own original 
Difcovery s yet it is certain that Opinions, which 

exactly 
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cxaftly coincide with his, were entertained by 
the moil antient Philolbphers. Leucippus and De- 
mocritus held that ** Bodies were compofed of 
** Atoms, or very fmall Particles, which, from their 
*' Solidity, are incapable of being deftroyed *." The 
latter Philofophers of Greece borrowed thefe Doc^i^ 
trines of Leucippus and Democritus, and inculcated 
them^: And we find that they fupported them by 

Arguments 

oaoXomJIa h» Tfif ni^ri{lct, Diog. Laert. I. ix. Segm. 44. 

^ Ka) fun9 t^ ra< arSfntf yOfii5-iar, fjuthfiictr vpoUrilla. rZ9 f aiyo/A/varr »«'^O0^ 
'fifta^ah v>ifi9 axfi/jMl^, xj ffcifttf, x) fnyi^u 9^ tact •{ atuy%%^ axifAal^ 

'EvtMvt^ h7 rt vvofximv i» r»Ts .haXdato't .rHv avyxfictatw r'pi^' K; «^a^v7w«. 
*Odiy ufayKoTop ra fAn f(<lal»di/bify« «^Oatplf» iTyai) x) njy tS fi•IaCA^^orr0' 

Ejufd, k x; Segm. 54. 

TflM/Tft ^1 ir»y arofjia ic^ a/biiIaCX)}la> fifri^ f»f /buXAii n-ayrot ik r^ /xn or 
arofA8i wevyncttof ttfot avfiMTtif fwn%%» lb* Segm* 41* 

Many fimilar pafTages might be adduced from tbie Author here 
cited, and from others. The learned Marfham, fumming up the 
opinions which the antient Philofophers entertained on this fubjed, 
attributes to them an argument, fimilar to that by' which Sir Ifaac 
Newton proves the indcftruftibility of the primary parts of material 

fubftances^ 
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Arguments fimilar to thofe wliich arc aied by Sir 
Ifaac Newton. Lucretius, who has given vls the 
fabftance g£ that Philosophy which was introduced 
into Greece by Deoiocritus^ has elegantly delivered 
ibme of theie Opinions in the following lines^ as 
wdl as in various other pafjages: 

y omnia quando 

Paulatim crefcunt, ut par eft, femine certo: 
Crefcendoque genus fervant ; ut nofcere poflls 
^aque fud de materia grande£:ere^ alique. 

Lucret. 1. i. 189. 

The argument, in particular, which is by Newton 
deduced from the Immutability of Water, and other 
material fubftances, is uied by this Poet : 

Unde mare, ingenui fonte$^ externaque long^ 
Flumina fuppeditant ? unde aether (idera pafcit? 
Omnia enim debet, mortali corpore qus funt^ 
Infinita stas confumpfe ahteaAa ^diefque. 
Quod fi in eo fpatip^ atque anteadia ^tate fuerq^ 
£ quibus hsc rerum confiftit fumma rcfe<9:ai 
Immortali funtnatura pra^ta certe. lb. 231. 

Cicero, 

ittbftances, from die immutabiKty of the Bodies themfelves : ^^ Nam 
^^ ii interitus reruin.jnutattom accederec, :Univer£i tandem abolitk) 
'^^ iequercCur,. nqque Xuppeteret, unde res renafcerentur.'* 

^ . Mariham, Canon. Cbron* Secul.. 2CI. J ^2* 
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Cicero % who alfo drew his Philofophy from Greece, 
afcribes the PcrmanCTicy of tcrreftrial Bodies to the 
agency of the Deity, coinciding with the fentiments 
which our illuftrious Author has delivered, in that 
part of his Optics, which is before-cited. Thus 
were the latter, as well as antient Greeks, acquaint* 
ed with thefe and other philofophical Truths. 

Notwithflanding this, it is alfo certain that the 
Philofophers of Greece were not the original Difco- 
verers of thefe truths ; for it appears frpm the ac- 
counts delivered down to us, that their phyiical 
knowledge was coafined to bare Properties and Ef- 
k&Sy of which the Caufes were unknown to them : 
They contented themfelves with dogmatical AiTer- 
tions, concerning the Phenomena of Nature, un- 
fupported by the Evidence of Experiment; without 
which means of Enquiry, it is certain that true Phy- 
fical Knowledge can not be arrived at. Thus their 
Syftems, corrupted by ideal Speculation, were erro- 
neous and imperfect. For there arofe amdng them 

various 

^ Talis igitur mens mundi cum fit, ob eamque caufam vel pru-^ 
dentinj vel providentia appellari rede folet (Graece enim w^w%» dici- 
tur) hflBC potifimum prwiditj et in his maxime eft occupata, primum 
ttt miuidua quam aptiffimus fit ad permanendum. 

Cicero de Natura Deor, 1. ii. XXII. 



1 
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various Sedts, each exclufively holding Dodrines 
which> though falfe or deficient as feparately main- 
tainedy would^ if united^ have been confonant to 
the Laws of Nature **. 

Hence it is that, amongft the antient Writers of 
that Nation, we meet with few or no original Dif- 
coveries or Improvements, either in Natural Philo- 
fophy, or in the Arts dependent on it. 

Since, therefore, the Greeks were unacquainted 
with experimental Philofophy, and employed none 
of thofe Means through which a Proficiency in Phy- 
iicks can be obtained, it. is evident they muft have 
acquired their Dodlrines at an eafier rate, by recei- 
ving them from Philofophers of other Nations, who 
had doubtlefs, by their own proper Skill and Induf- 
try, difcovered them. 

And indeed Hiflorians affirm that Democritus 
x:eceived the Dojiftrines which he introduced into 

Greece 

* Thus Water was held by fomc to be the only Element, out of 
which all things were formed, whilft others attributed their Forma- 
tion to Earth, or to Air. But Chymical Analyfis has (hewn, that 
all thofe Principles are moft frequently united in the Coay)ofition of 
^natural bodies* 



F R E F A ,C E. 



IX 



Greece from the Philofophers of India, Ethiopia, 
and Egypt, as well as from the Magi and Chaldeans, 
into whofe Countries he travelled to inquire into 
their Learning *. 

For the Indians and Ethiopians were confidered as 
the moft Philoibphical of all Nations ^. Strabo in- 
forms us, that, in India, Philofophers were held in 
the greateft efteem, and that fome of them were 
employed in • phyfical ' Inquiries '. And this agrees 
with the Account which I^iodorus Siculus had given 
of them; for from this writer' we learn that their 
Philofophers formed the firft order in the State ^, 

b - and 

* Htfi Aii/bMiepiTH.-— Hitif Sr jc^ Vfof rif Xa\^fr«( ik BoCvASiw, i^ ^fh 
T^ Mayaf, i^ rhf Zo^ira^ tSv Uiuf. iElian. Var. Hid. 1. iv. c. xx. 

Diog. Laert. AnfMUf. I. ix. fegm. xxxv. 
«j rus iifwat fiaWvtn, Clem. Alex. Stroin. lib. i. p. 222. Edit. Heiofii. 

£to» rit a9fia9. Philoilrat. 1. vi. c. xvk 
iJSv }l ii fiKoatfm K^ avlm haCiCM«i. Clem. Alex. Strom. 1. vi. p. 457. 

^iXo0^ftf( 7i»»»^ ita)« T»ftv», iXA^^rvf li^iuftT ap»0ftoy. Strabo, 1. XV. p. 705* 
TtTf y oAXtff (Bpaxf«»MK) ffxMViif T» V«p) Tiiv f^^i». lb* p. 716*. 

^ Diodor. Sicul. I. ii. p. 88. 
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.and he relates feveral inftances of their Skill in Na<- 
tural Philofophy. Megailhenes exprefly afiures us 
that all the Dodtrines of Phyficks were cultivated 
by the Brachmans of India, previous to their Intro- 
4udtion into Greece *- 

The Sages of Egypt alfo boafted of bang the firft 
Cultivators of Pbilofophy^. Herodotus, who had 

vifited that people, acknowledges that Greece bor- 
rowed much of its Learning from them *. And Dio- 
dorus Siculus, in a Chapter exprefly treating of thoie 
Grecians who, in antient times, reforted to Egypt 
for the fake of learning the Sciences there cultiva- 
ted, informs us that Democritus reijded in that 
Country five years for this purpofe ". 

The facred Writers, as well as the later Hi(bo- 
rians, abound in teftimonies of the Wifdom and 

Philo- 

-CwKt^f if Tt) Tptri) tcHp 'ly^iea;» wh y^ei^u. "Amo^ilob fjJp rei ra Vfp» ^aum^ 
Uffifxipa. «r«fa tm( ufx^^Hf ^*lcu Jtj vaf» roif S(tt vhf EK^JMh f^Tiooo- 

Clem. Alex. Stroa. L i. p. 224* 

» Herod. 1. li. paffim. '^ 

^ Diodor. SicuL 1. i. p« 6a« 
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PEilofophy of the Egyptians : but thefe are fo well 
knov^n, that it is not neceffary to inflance them in. 
this place. 

On this fubjedl, however, it may not be improper 
to obferve,, that the principal Divinity of Egypt Isis 
(by the Grceks-calledAHMHTHP, and by the Romans 
Ceres) reprcfented^ Nature " ^ and that, in the 
greater Myfteriea of that Goddefs, the Phaenomena 
of Nature were exhibited and explained ". And we 
learn from Seneca that feveral leflbns were neceflary 
for the inilru<3:ion of the. initiated^ from the copi- 
ouihe£s of the fubjed; ^^ 

Nor were the Magi lefs difllnguifhed for their 
proficiency in the Knowledge of Nature, according to 
the accounts of many antient Authors^ amongd whom 

b 2 Cicero 

^ "H ym^ 'iriq lit /^» ri rv^ fu^w^ d^Xo, i^ ^iiItKoy umaciiq ytMVfo'f* 

Plutarch de Ifide, p. 372. 

itoSu wa»la yu»iJMm» >^ l)i;^^ini». lb. p. 382* 

tr4 InrofKitwiUh hriafUwup ji, t^ ripwr* riv ti ♦YXIN KAI TA nPArMATA. 

Clem. Aler. 1. v. p. 424* 
^ Eleuds (ervat quod oflendat revifentibus : Rerum Natura fua- 
noa fimui tradit. Seneca. Nat. Qiiseft, 1. vii. c, xxxi. 
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Cicero attefls their excellence in Science^ and con* 
t:urs with thofe we have already cited, in relating 
that Democritus reforted to Perlia, to procure froflfi 
thefe great Mafters inftrudtion in phyfical Inquiries'*. 

The Chaldeans alfo cultivated Philofphy with 
much fuccefst and they are faid to have employed 
all their lives in purfuit of this Study % The moft 
learned Writer of the prefent age has (hewn that al- 
moft all the Sciences antiently originated from them'. 
And it is remarkable ^hat -the Permanency of Mat- 
ter, and of the World which is compofed of it, wae 
maintained by thofe Sages', according to the princi*- 
pies ipculcated by Democritus. 

But, tho' Greece thus borrowed its Philofbph^ 
from the Nations of the Eaft, at an early period 6( 

Hiftory, 

^ Cur ipfePydiagoras & v£g]rptttm luftravtt, & Perfanim Magos 

adiit? Cur tantas regiones bs^rbarorum pedi\>us obiit? tot maria 

-tranfmifit? cur haec eadem Democritus ? — (quid quaerens aliud, nifi 

beatam vitam ? quam ft etiam in Rerum cognitione ponebat, tamen 

.ex ilia Inveftigatione Naturae confequi .volebat, ut effet bono anitno. 

Cicero de Finibus, 1. 5. XXIX. 

' X«xJw«of— fnM« rl9 t8 {^f xH* ^«^*^«(^* Diod. Steal. l.ii« p.^c. 

* Bryant. Syft. Ant. Mjrthol. paffim. 

•^^'Qi ¥ m XM}JhulH TV fUv ri ac^^ytii f^0w uOut fmaiw Imu* - 

DMor. Sioiil. 4. ti. p. &l 
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Hiftory, I am, from "feveral circumftances, ftrong- ' 
ly induced to believe that it flouriflied in thofe 
Eaftern Nations at a Period much antecedent to its 
intrbdudtion into that Country; and, particularly, 
that Chymiftry, by which alone the compofition of 
Natural Bodies could have been difcovered, was 
confined to, and folely cultivated in, Ada, and the 
Eaftern parts of Africa ; unlefs Metallurgy, which 
includes but a fmall part of Chymiftry (and which^ 
from its ncceflity, feems to have been very early 
exercifed in almoft all nations) be confounded with 
Chymiftry in general. — My reafons for this opinion 
are thefe : 

1. Becaufe certain Arts dependent on chymical 
proceffes were antiently pra£tifed in the Eaft, altho' 
unknown in Greece, and all other parts of Europe. 

2. Becaufe the fame Oriental Nations continue 
to excel in thofe Arts, many of which arc in vain 
attempted, even at prefent^ to be imitated by Euro- 
pean Nations. 

.3. Becaufe the fiirft Books, which treat of Chy- 
miftry as a Science, and which, notwithftanding their 
early date^ afford a good account both of its fpecu* 

lative 
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lative and pradtical parts, are delivered to us fronr 
Writers of the Eaft. 

• 

Before I mention the particular Arts dependent* 
on Chymiftry, the origin of which I attribute to 
the Oriental- Nations, it may be proper to obviate 
an objedtion which may be made to the Novelty of 
this Inquiry. It may poffibly be afkcd> if fuch 
Arts were praflifed antiently by thofe Nations, 
whence is it that moft of the circumftances, which ^ 
are here obferved relative to them, have hitherto; 
pafTed unnoticed? To this I anfwer, that, in thefe 
Refearches, I have frequently remarked with regret,, 
that although feveral perfons, eminent for their 
Learnings have tranflated, or commented upon, the 
Works of the antient Writers on fuch fubjedls, 
thefe modern Authors have not joined, to their great 
Erudition, a Knowledge of Natural Philofophy, or 
of the Arts dependent upon it. Ffxim this Defed:, 
the Connection between die Arts themfelves and the 
Parts of Natural Philofophy, into which I have in^- 
quired, has hitherto paiTed almoil unobserved. 

I fliall, however, feleft from among thoie which 
flouriflicd at a very remote Period of Hiftory in the 

Eaft, 
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Eaft, fuch Arts only as relate to the pra<5lical Ap- 
"plication of colouring. Subftances : and hence en« 
favour to trace the Origin and Hiftoryof Chymif- 
;try, and of Colours ^ from the Union of which two 
Sjibjedls the following Work is formed. 

The firft I (hall inftance, is the Art of Dying. 
.None of the Arts more abiblutely require the aflift- 
^ance of Chyouftry than this : For though a few 
vfimpie Colours may be accidentally difcovered^ and 
afterwards applied, without much /kill ; yet a more 
perfeft Execution of this ingenious Trade, depends 
^upon a proper management of Acids, Alcalies, va- 
rious S^lts, Metals, and other Subftances, which 
cannot be produced, or adted upon, but by chymi- 
cal Proceiles^ ib as to be applied to any of the finer 
and more •difficult Works. 

In this Aft it is certain the Oriental Nations an- 
ciently excelled; and from hence feveral part« of the 
Eail produced the fame kinds of merchandia^^ which 
we now receive from them in our traffic. Which 
affords 'us one inilance, among many, of the EfFcdt 
that a fixed and invariable ftate of Manners and Cu- 
iloms, fo often obferved in thofe Countries, has had 
on their Manufactures and Commerce, 
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To the aid of Chymiftry we muft, in the firft 
place, afcribe that particular fpecies of Dying, by 
which Linen or Cotton Clothes are painted, or 
printed, with Colours* Which < Art, as antiently 
pra£tifed in various Eaftern Countries,, feecns. much 
to have refembled the prefent ftate of it amongft 
the fame Nations, from whom i we now import 
Clothes thus manufadtured. And it will appear from 
the following Obfervations,. and from/ the pafTages 
which I have here collected from antient Writers, 
that the feveral countries, which were celebrated for 
thefe curious Works, produced alfo Linen, or Cot- 
ton, and dying niatecials for the manufacture of. 
them. 

This fpecies of Dying was an tiendy cultivated ia 
India, where it flouri(hed confiderably : and that 
Country not only furniflied Clothes, tinged with 
varioufly coloured: Figures and Flowers,- for the ufe 
of its own inhabitants; but alfofupplied other nar- 

tions with them, as an article of Commerce. 

» 

Claudian alludes to thefe productions of India, in 
the following lines : 



•# 
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Jam ccKhleis homines jun6tos, 8c qiiidquid Inane 
. *• Nutrit, in Attalicis quae pingitur India vclis ". 

Indeed^ that Poet had juft reafon to blame the 
Tafte, in which fuch Clothes were painted^ if we 
may judge of the antient Workmanftiip by the 
modern : for it is certain, that, at this day, their 
Defign is unequal to the beauty and richneis of 
their Colouring, 

c Strabo 

" Claudian in Eutrop. 1. i. lin. ^56. 

From the great number of diflerent Epithets, applied to the word 
Felis in the feveral Editions of Claudian, I am inclined to think that 
the original AdjeSive has been loft, and has been arbitrarily fup- 
plied by the Editors. *From among the words Lydiacis, Indiacis, 
Niliacis, Attalicis, &c. I have chofen the laft, as it feems lefs than 
the others to rifk vitiating the fenfe of the paiTage. For, I believe 
Attalicus is,generally ufed, merely to fignify rich, elegant, or fine, 
fuch as was pofleiTed by Attalus, king of Pergamus, who was fa- 
mous for his wealth and magnificence. Heinfius propofes for the 
word FiUs to fubftitute Telis, meaning Tapeftry or Carpets in which 
the colours are interwoven. But it appears from Pliny, 1. xix. c. i. 
and from the conftant ufage of other authors, that Velum was a term 
applied to Linen, and more efpecially fo when dyed : and it is thus 
uTed in a pallage hereafter cited, relative to the exercife of this kind 
^f Dying in Egypt. 
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Strabo relates that the Indians wore flowered Li^ 
mns SINAONAX ETANaEix, and, from the Epithet 
it appears that thofe Ornaments were finely exe-- 
cuted "". 

From the fimie Nation, the method of dying Li- 
nen of various Colours was firfl learned by the Ma- 
cedonians, who accompanied Alexander on an e;^- 
pedition to the river Indus ""• 

Many circumftances are to be found in Hiflorians 
relative to the Culture, Manufacture, and Ufe of 
Linen and Cotton in that Country, on which the 
Colours, alfo produced there, were employed. 

Flax was cultivated in India % and we are in- 
formed 

^ Strabo, 1. xv. p. 709.— — Sindon (ignifies Linen, or linen Gar- 
ments.*-— ^Hefychius. Zurlvv* Mm. — 'Odeyuiy Am IfUna. Bay- 
fiu8 de re veftiaria, p. 53, Sindon, Veftis linea. By the fame word 
Cotton Clothes are ibmetimes exprefled. 

* Tentatum eft tings Linum quoque, & vijiium infaniam accipere,. 
in Alexandri Magni primum claffibus, Indo amne navigantis, cum 
duces ejus & praefedi in certamine quodam variaflent infignia navi- 
um, ftupueruntque littora flatu verficoloria implente. 

Plinii, 1. xix. c. u 

y Terra (Indiae) Lini ferax, inde plerifque Aint veftes. 

Q; Curtii, 1. viii. €• ix.. 
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forkned of the Seafon and Soil which was diere 
^fteemed prefer for fowing that plant '. 

The peculiar Skill of this People, in fpinning 
and weaving Linen, was alfb very confpicuous, in- 
fomuch that Dionyfius Periegetes, defcribing their 
manners and cuftoms, mentions their employment 
in fuch Works as a diflinguiihing national occupa^ 
tion '. 

A part of their Drefs confided of linen cloth> 
thus prepared by them ^ : and we find that it form* 
ed an extenfive branch of their Commerce. The 
Author of the Periplus maris Erythraei enumerates 
many Indian Marts which traded in this Mcrchan- 

c 2 dize, 

* '£« it vn^ ufoBpfMocwi tin roaivrvf vor»fi«)f» t^ Ix rih irnff'MMy i^ 
*E^TordinK ^^t ^fixTM roSt diftraK tfJSfoii n 'itiuutf t^ >Afja^(th r» «i* 
K»* if [M* Zv9 TovTOK T«K ^f^f^K XTfor crwiifiiat Strabo* !• XV. p. 690* 

* Tlfli y avyof hitip tfctlutn ir/Wlalai JUmf 
*0* y ♦riv? vfptfO'h }aftfyiaq, 

Dionyf. Perieg. lin. 1116. 
^ Indi, corpora ufque ad pedes Carbafo ^ volant: ibiels pedes, 
capita linteis vinciunt. Q. Curtii, 1. viii. c. ix. ^ 

* Ad eond. loc. Radems. Carbafus autem tft tenoifimaB & delicadfli* 
in;e tebs fen Lini gvnus. 

Philoftrat. 1. iL c. xx. 
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dizc % and of which the moft famous wa» fituated 
on the Ganges, and took its name fronx that river V 

I thought it neceiTary to examine, into* thefe 
particulars, as fome Writers have fallen into 
great errors concerniug them*. Thus Voflius, in 
his Annotations on. Pomponius Mela,, infifls that 
wherever the Antients mention the Woollen, Linen, 
or Cotton of India, we are to underftand that, by 
thofe words, they mean Silk, " Sic fentio, ubi- 
^^ cunque apud. Veteres aut lanae, aut lini, aut byfli 
'* Indici mentio fit, intelligendum id efle dt ferico," 
a4 Ponjp. Melse, L iii. c. vii. an affertion vety in- 

coniiftent 

f6ym(j» je«U7tUi.— Ariiani Peripius maris £ryth. Edit. Stackii. GcnevaB, 
1677. P- *3-^ 

'ifhiuU, f^ fi«X^;^MU» 9^ »««fo» XvlSw 'O^fior. Ib» p. 1 5. 

♦^I** H &w^ rSw Ttwurt 'o6tN«» vmW«»^ic; NIi/mk, ic,' tA awl rSt 1^. 
4r«fft«ir ptfifU9a, lb. p. 16. 

'Awo h Tmymfttf 'O0o»»m voXv %i;Jbrey, x) r»»^»*r9 «ra»Ior«. lb. 
ToMT^o^Afi'— ^»n1«u ^l h Mjlji Xt^la hmfafn^, t^ Tip^^nf, lb. p. 19. 
lAaaayM^-^-yifitcu w avK Xt»^n( vXi»rA«* lb. 

* n*Ufi^ j^i ir»» wtfi aviltf 2 rayfW Xir^/*u^» «} «vl*( fUy»fOh T«f» 
Ac^^fMpai* lb. 



PREFACE. ixi 

confident with the accounts which I have here ad- 
duced from the beft Authorities relative to this Peo- 
ple ; who, moreover, would not have admitted the 
general Ufe of Silk, if they had poflefled it, from 
religious motives, which I fhall explain hereafter. 

From the moft antient teftimonies we alfo learn 
that Cotton was produced and wrought in this 
Country •. Pliny informs us that the fincft Clothes 
were made from this Plant which grew there^ as well 
as in Perfia '. Arrian commends thefe on account 
of their Whitenefs ^ : And it does not appear that 

they- 

t^' uftt^ rji ami rth ottr k} M-dvri o» I»^» ami. rwtn- tUp hvhfitn yjfimict%m 

Herodoti 1. iii. cvi. 
Ka« rmv if 10^6 f UP ^»3|p«y fyialp Ivl^ rh «»dQM /;^f»» wfita, i^atft^irrO* 

StrabOy 1. XV. p. 694. de India. 
^ De Goflampinis,- & arBoribuycx quibus Vcftes fiunt. — Arbores 
vocant goflampinos, fertiliorcs etiam Tylo in minore, quae dlftat 
XM. paf. Juba -circa fruticcm lanugines efie tradit, linteaque fieri 
Indicis praeftantiora.— Sic Indosfuae arbores^vefHunt. 

Plinii, 1. xii. cxi. 

^ Dfe arboribus Pcrficae Infular, & lanigeris arboribus. — ^Fcninr 
Cotonei mali amplitudine cucurbitas, quae maturitate ruptae oftendunt 
lanuginis piUs, ex quibus veftes pretiofo linteo fi^ciunt. lb. c. x. 

rtit hu^tUf vvl^ Sr^ fMi* i^ ^^XskUu t^ S xr^r. rvr; i Xa^f^fper rir 
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they difftrfid from the Cottons which we now im- 
port from thence, and which are printed or painted 
with a variety of Figures, and Colours far exceeding 
thofe which the Europeans have lately introduced 
in imitation of them. Thefe Manufactures are not 
executed by the Mahometans in India, but by the 
Defcendents of its antieht Inhabitants ' ; to which 
Race this Art of tinging Clothes with various Co- 
lours, as well as that of plain Dying, feems to 
have been tranfmitted by their Anceftors. 

As this, country was diftinguiftied for fuch Works, 
fo we find that it fupplied the Materials reqiiiiite for 
their execution. Accordingly we are aflured by Stra- 
bo that it abounded in Drugs, Roots, and colouring 
Subftances % and that from thefe ingredients admi^ 

mirablc 

fta^k woiina-ip, Arriaa. Rerum Indicar. Edit. H. Stephan. 1675, p. 179. 

' *^ Some of the reigning (Hindoo) princes trace their families, 
*' with clearnefs, above four thoufaad years.-— Thefe countries, go- 
•** vemed b^ native princes^ which lay beyond the devaflations of the 
*^ Mahomedans, are rich, and cultivated to the bigheft degree. 
^^ Their governors encourage induftry and commerce ; and it is to 
^^ the ingemjity of the Hindoos, we owe all the fine manufa<3ures in 
^* the Eaft." — Dow. Hift. of Hindoftan, p. xxxvi. 

^ Kal woXvfa^fAaxof ^t, nJ wnKv^^^^^t^, iawt^ 9^ nOAYXPfiMATON. 

Strabo, 1. xv. p. 694, de India. 
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mirable Dyes were produced \ Pliny mentions fome 
of them, which bear a ftrong refemblance, both in 
Name, and in Defcription, to thofe which we now 
receive from that part of the world. Among thefe 
is a Subftance very iimilar in its Name, Colour, and 
Origin to the Indigo ", ufed by our Dyers, the beft 
kinds of which grow in the Mogul's Empire.. 

The 

Strabo, 1. xv. p. Sgg, dc India. 

"^ Ab hoc maxima autoritas rndtco. Ex India venit harundinum fpu- 
mae adhacrefcente //W ; cum teritur nigrum, at in diluendo mixtu>- 
lam purpuras cflBrfileique mirabilem reddit. Plinii, 1. xxxv. c. vi. 

India conferente fluminum fuorum limum. lb. c. vii. 

As the modern Indigo refembles the dying Ingredient mentioned 
by Pliny, in its appellation, fo likewife it appears to be the fame in 
rcfpeA to Colour : being, when undiluted, fo intenfely coloured as 
to appear black : while fome kinds of it are more purple, and others 
bluer; each of them inclining to bluer or purpler hues, in propor- 
tion as they are more or lefs diluted. Our Indigo, in like manner, 
is fimilar to that of Pliny in its Origin, for, as the Indigo of thcfc 
modern times is a Mud or Faecula, formed from the putrefa£lion of 
a Plant in Water ; Pliny relates that the Indicum of the Antients- 
was a Mud adhering to Plants in the Rivers of India : though, I 
think it is probable that, the Mud or Faecula of which the antient 
Indicum confifted, was produced by the natural Decay of Veg^ta^ 
Ues>. fimilar to the Anil, in thofe Rivers. 



\ 
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The red Refin^ called Dragons-blood, by the an- 
tient as well as modern Artifls, was brought alfo 
from India". 

Befides thefe they appear to have ufed a purple and 
fcarlet Dye, refembling Cochineal in Colour, and 
in the manner of its production. Ctefias *, and af- 
ter him JElhn ^, give an account of the Infedts 
which yielded it, and of the Plants on wJiich they 
fed. And much of it muft have l>een produced in 
that Country, as large quantities were annually 
exported from thence \ From this material^ it is 
probable, that they were fupplied with that abun- 
dance of Purple^ which enabled even the cobimon- 

eft 

"" PJinii. J. xxxiii. c. vii. l b. 1. xxxv. c. vii. 

^ 'AtrroOi ir» 7M«/a»« ^fia to fuyiO^ taot tuu^ufi^f i^v^pa i^mif tup* 
9aS»fi. «^liPK ^^ «X'* f^Axpovf a^iifa* fAMXaucop ^ if*» iawtf eiuiXn(, «} yU 
9tta% reivra i«ri rSit ht^fvp ruf re {Xfitlpov ftfMfv' $^ r^y xofvhp uartoBiu 
£vrS9 ic) ha^6iifUf ucw^ i» roT; "EXXnmt •• f Oiipi^ t«k ofiVcXvf. v&vr» 

Ex Cteiix Indicis, XXL 
* /ElLn de Nat. Animal. 1. iv. c. xlvi. 

« Ex Ctefijc Indicis, XXI.— ^lian ^e Nat. Animal. 1. iv. c. xW. 
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eft people among them to wear Clothes of that Co- 
lour '. 

Many ingredients of the Materia Tinftoria, which 
are ufed by the Dyers in Europe, are at prefent im- 
ported from India » 

That part of Afia, which is fituate between the 
Euxine and the Cafpian fea, and which now is com- 
prehended under the names of Georgia and Arme- 
nia, was alfo, from the earlieft antiquity, .celebra- 
ted for this Art of dying Clothes with various Forms 
and Colours. Herodotus, in his defcription of the 
nations which inhabited Caucafus, a mountain ex- 
tending throughout this region *, affirms that they 
adorned their Clothes with the Figures of Animals, 
by means of Vegetables, ground and diluted with 
water, from which the moft durable Dyes were ob- 

d tained. 



Palladias de Gent. Indiae 8c de Bragman. p. 45. 



\xS9 9^ rif KaawiVf J^ftTf*;^»{^or rh Mf^f, row hiifyorrct avr». 

Strabo, 1. xi. p. 497. 
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tained '. Other Writers, who mention the 6ime: 
Work carried on by this^ people, do not confine the 
colouring matters to vegetables only ". 

It is reiinarkabla that the Art, thus described by 
thefe Authors, continues ftill to be pradtifed in that 
Country'', where, according to them, it flour iftied 

m 

^ ^Mt r» fiXw «]p^ TiHi- lvwif!n» '^^Mv» Tift ^m^M^citq yitrrm »• K^Mmoo^' 

Su^^umtit vo^X« xj warrtXa U it^vrS fp^ii o KeivKota^. ^ ra 1ro^^a, warra 
t$ vX«j( ayjptDf ^i#o»r«. I» Toro'i »^ ^»lpuii ^u^^a to»^^^ *11hk irflipf;g^»« 

" T«9 i' y^Tfi^, iTAiiu^Mrir ftD'»;^trotC: ^a^fccUo*^ ^k^^vjinjXov lfx«^i r^ ayO^*- 

Strabo, I. xi. p. 513. 
^ Both Herodotm and Slr«bo- iiirtlMrraapk out this Country, by tbe 
jRcniioii of tfa« rivei: Arajpps* which iwim thi^qugh a confiderable part of i^. 

^ Erz^ron, Capitate de la partie de VArmenie^ qui appartient au 
Grand Seigneur. — La Garance qu' on y trouve en trcs-grande quan- 
tite, y vient de Pcrfe. Elle fert aux habitans d' Erzcron pour la 
tiinture de leur Toi Us, '-'-^-^TocTit eO! la fcconde- villc de VJrmenie 
Turc pour Ic negoce. l,(s toilis pesntes font encore un grand objct 
de negoce. II eft vrai que cellcs de Tocat nc font pas fi belles que 
celles dePerfe.; n>ais Ics Mufcovites et les Tartares dc la Crimee 
pour qui elles- fpntdeftinw s'cn contentcnt. II en paflfe neanmoias 
quelques-unps en France; et ce font celles qu'on y appelle Toiles 
du Levant. Savary Did. dc Comm. Suppl. p. 640. 

L 
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in the remoteft times : cTpecially as the pra£tice of 
It, from its difficultj, hat been confined to only a 
fmall number of piacee, famous for the produdioii 
of the neceiTary materials, and for the Ingenuity of 
the inhabitants in applying them to this Ufe. 

We find very early accounts of the Linen wrought 
in thofe Parts, and it appears from them that the 
Colchi, a nation bordering on the Eaftern end of 
the £uxine, traded with Greece in that merchandize; 
and that, from their employment in its Manufac-^ 
ture, which was alfo exercifed by the Egyptian s^ 
both of them were judged to have derived their Ori- 
gin from one common Source '• From the relations 

d 2 refpe<5ting 

I have noffcfuplcd, amongft other authortttes, to cite this Work, 
which, though arranged in the form of a Didionary, contains an 
authentic and extendve account of the Traffick of, the feveral Coun- 
tries, of which the Writer was enabled to procure full information,' 
from his office as Infpe£lor General in the department of Commerce 
in France. 

i muHifmi ebJ^f Alyv.— -«vr^ h tma^m rSJk, i^ m fif In i^ «x^• 

•»m vif2 t*f9 KifiX"'* *V 'Aiyo«r|(oM'ft vpotff iptH i^^i- ATm* /AStot mi n t^ 
'Atyu«TMi ifyctdnrrm imra ravra* XTpof ^ rh fAi» KoX;^iJt^ iv^ "EXXqttfv 
SopJbfuiof mIxXi^. Herodot. 1. ii. or. 

Aim* *ti v»h* woXxh^h M Xiwp^rUi a^ rfd^XXuroM* m^ yik^ Uq tov( tftt 
riwa^ iVixo/bii(e»* ««» ritif P8\ifAt9ot avylarai«» riMi roTs KoX;^if w^ tdv( 
'Atyymri^^ i^a#*{f»fi Jml rwCrm wtrwrrm* Strabo, 1. zi. p. 498. 
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refpeding the Indians, which I have here offered,. 
I think it is apparent that they alfo may be ranked 
with thofe two Nations, not only from a Similarity 
in their antient Works of Linen, but alfo from their 
excellence in the fame fpecies of Dying, and from, 
the extenfive Commerce for which each of them 
was renowned. 

This Region ftill abounds in Flax : Mr. Tourne-^ 
fort obferved large quantities of that Plant, growing 
in feveral parts of Armenia and Georgia ^ : although- 
it is at prefent negledted by the inhabitants, who 
prefer the uf^ of Cotton ". It is probable, indeed, 
that the Clothes of this Country, which were an- 
tiently died with various Colours and Figures, were 
fuppofed by Herodotus to have been made of the 
latter Vegetable : for the word EIPION is conftant- 

y Tournefort, Voyage du Levant, a Lyon, 17 17, Lett, xviii. 
p. 151, Lett. xix. p. 192. 

• Dans la Gcorgie, — On n' y mange, et on n' y brule que dc 

rhuiie de Lin ; toutes les campagnes font couvertes de cette Plante ; 

mais on ne la cultive que pour Ja graine ; car on jette la tige fans 
la battre pour la filer: quelle pcrte? on en feroit les plus belles 

toiles du monde : peutetre auffi que ces toiles feroient grand tort a 

leur Commerce dc toiles de Coton. 

Tourncfort V. du Lev. Lett, xviii. p. 174. 
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ly applied by that Writer, and others, to fignify 
Cotton : and the trees which bear that down arc 
called EPIO^OPA; as in Latin, Lana and Lanigerse 
are ufed in the fame fenfe *• 

Xenophon, however, who had feen the People to 
whom this Art was afcribed, obferves that Linen 
was fo much in ufe among them, that even their 
^Soldiers wore Corflets of that Cloth ^ And Vale- 
rius Flaccus, whofc chief excellence feems to con- 
fift in charadterizing thofe nations, diftinguifhes a 
Warrior flain at Colchis, during the Argonautic ex- 
pedition thither, by a painted garment ; and at the 
fame time fpecifies that his drefs was of fine white 
Linen \ 

Dying 

■ See the Notes • and « p. 21 above.— The word Lana fignifics 
any downy fubftance, as hair or feathers. So Lana leporina, lana 
anferina. 

Xenoph. Anab. 1, iv. 
This nation of Chalybes (for there were many of that name) is 
placed by Xenophon between the Rivers Phafis and ijarpafus, which- 
iituation anfwers to that of the Araxcs, near its fource. 

^ Tenuia non ilium candentis carbafa lini, 
pi£toque juvant fubtemine bracae. 

Yal. Flacc. L vi» lin« itJS^ 
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Dying materials were here plentifully produced. 
Colchis was famous for its fertility in Plants, and 
hy their means Medea is feigned to have per- 
formed her Enchantments. Mithridates, whofc 
Kingdom was contiguous to it, was greatly cele- 
brated for his Skill in Botany \ The reft of 
this Tra6l of land afforded, almoft every where, a 
foil luxuriant in Vegetables \ I have already (hewn 
that fome of them were, in the earlieft ages, em- 
ployed in Dying. A modern Botanift, who vifited 
this country, and examined its Plants, confirms 
theie accounts of their variety and abundance \ and 

informs 

' Plinii, I. XXV. c. vi.- lb. c. x. 

* Herbafque quas Colcbos * atque Ifoeria 
Mittit. — — — — . 

Horat. Epod. v. 
* AI: lokhos. 

For the fertility of Iberia and Albania, now parts of Georgia, 
fee Strabo, I. xi. p. 500 — 528. 

tfH fdMfSiif &c. |b. p. 509. 

' On ne peut pas douter que ce ne foit un dc ces quartiers de la 
Georgie ou, fuivapt Strabon, abondent toutes fortes dc fruits que la 
terre y produit fa^is-Cuhurcs^— Tout le pays eft fertile en belles 
Plsifi^ Tourncfort y. du JLey. Lett, xviii. p. 159. 
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informs us that great quantities of them arc ftill 
iifed in the very fame Species of Dying to which, 
according to the Authors whom I have cited^ they 
were antiently applied. Fof, more than two thou- 
fand Camel-loads of Madder are annually fent from 
Georgia to Diurbek and India, where the fineft Ca--- 
licoa are painted with it '. 

Minerals, applicable to the fame ufe, were aHb- 
found here. Colchis furniflied a red Subftance,* 
which was obtained from an inacceflible Rock with 
great pains **. It feems to have been a ferruginous 
Earth, refembling that of Sinope in Colour, and 

in* 



s On Envoye tous le^ ans plus de deux mille charges de Chame- 
aux, des environs de Teflis et du refte de la Georgie, a Erzeron de 
la racine appellee Boi'a *. D*Erzeron elle paile dans le Diurbequis,- 
eu Ton I'employe a teindre des toiks que Ton y fabrique pour la 
Pologne. La Georgie foumit auffi beaucoup de la meme racin^^ 
pour rindoftan, ou Ton fait les plus belles toiles peintes. 

Tournefort V. du Lev. Lett, xviii. p. 170. 

"* Garance qu'ils appelfent Bbia. lb. p. 1 1 1 * 

Hif, itxarxpaM^ai Te|fvorrf(. Theophrafl. de lapid. ciii. 

Minium reperiri — item ad Colchos in rupe quadam inaccefla, ex^ 
qjja jacidantes-decuterent^ id eile aduherum. Plinii, 1. xxxiii* c% vii^- 
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in its native ftate * : and it was called by the fame 
name which Theophraftus and others give to the 
Terra Sinopica ^. In fuch Earths, as well as in 
other colouring matters, this region abounded, as 
well as the Euxine *, which wafties its coafts. Ar- 
menia was formerly, as at prefent, diftinguiflied for 
its Bole, which is of a Red colour, inclining to 
Yellow. Thefe earths, from their impregnation 
with Iron, are extremely ufeful in Dying, and the 
moft beautiful Colours are ftill produced by them 

in the adjacent countries ". 

To 

* Sinopis inventa eft primum in Ponto, indc nomcn a Sinope ur- 
be. ^«^ /axis adhiejit^ excellit. — Species Sinopidis tres, rubra^ ct 
minus rubens, et inter has media. Plinii, 1. xxxv. c. vi. 

* Flinii, 1. xxxiii. q. vii.-— Tbeopbraft. de lapid. xci. ciii. 

' TS ^f Oorrtf xaOat^o/xfftc/, f«i^/^tTa» rt Kara to» 'EXXtjovorrov, e ««• 
Xtfo-i ^VK^^' ir* ^ «^XC^' ▼vro* o» ^ (pturt r&ro airO^ •»»«» rS (pvnti* a^ 

Tovrtf T« m»^, Ariflot. de Hift. Anim. 1. vi. c. xiii. 

■* Les couleurs que les Teinturicrs de Perfe donnent aux foyes, ct 
aux autres matieres qu'ils emploient en ctoffes, font plus vives et ' 
plus belles que celles des Teinturiers d*Europe. — Les drogues qu'ili 
cmploycnt pour Jeurs teintures font le Boi rouge^ &c, 

Savary, D. de Comm. vol. I. p. mo. 
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'To this abundance of colouring materials, and to 
the. fame of the manufadbures carried on by their 
means, I attribute the feveral antient Traditions 
which I have met with, relative to the fame fub- 
jedt in this part of Afia. Thus, Medea was cfteem- 
ed the Inventrefs of a particular branch of the Art % 
and the Argonauts, on their return from hef Father's 
dominions, were fuppofed to have acquired fuch ex- 
traordinary Skill in it, that, according to Ariftotle^ 
even the Pebbles on the Shores, where they had 
pafled, were believed to have been tinged by them *• 
The prefent inhabitants of Georgia continue to (hew 
the moft fuperftitious regard to the fame Trade, and 
their Veneration for it has extended fo far, as to 
have become a part of their Religion '. 

The manner, in which the Egyptians executed 
this Art, is particularly defcribed by Pliny "*: and 

e we 

" Miht» Ti ii 'Aiirw h KoA;^k, w^unn /3a^ir t^»x5» wttono'tv. 

Clem. Alex. Strom, 1. i. p. 225. 

• Ariftot. de Mirab. Aufcult. lib. 

' Tournefort Voyage du Lev. Lett, xviil. p. 175. 

^ Pingunt & veftes iEgypto inter pauca mirabili generc, Candida 
vela poftquam attrivere illinentcs non Coloribus, fed colorem forben- 

tibus 



N. 
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wc findi from his account, that the oiediods which 
wcjTC empk^ed, require^ much Sl^ill in Chymiftry. 

The white Clothe after having been prepared by 
4rawing on it with colourlefs Ingredient«, was fte^pr 
ed in the dying Vat, which contained a Liquor of 
one equable and uniform Col9ifr : Upon taking it 
out from ^ence, it appeared diverfified with ywious 
Dyes. 

The Statues of Ifis were habited in fuch party- 
coloured Clothes ', which were doubtlefs of Linep 
or Cotton : for Woollen was fo much abhorred by 
the Egyptians, that it was excluded .from their 
Temples and Interments •. Their Averfion ex- 
tended alfo to the Flocks, apd the Shepherds 

who 

rtibus medicamentis. ;Hoc cum feceiie,. non apparet in velis : fed In 
cortinam pigtnenti ferventis merfa, pod momentum extrahuntur 
pi£bi« Mirumque cum fit unus in cortina colos, ex illo alius atque 
alius fit in.vefte, accipifntis medicamenti qualitate mutatus. Nee 
poft^a abjjui^potcft: ita cortina non dubie confufura colores, fi pidos 
accipcret, digerit ex uno, pingitque dum coquit. Et aduftae veftes 
Srmiores fiunt, quam fi non urerentur. Flinii, 1. xxxv. c. xi. 

' Sro^t »itfu» 'lf»}#««o(it«XAi rqfTi. 0€tfa7^. Plutarch de Ifide, p. 572. 

' 'Oi; /Mip rei U ^ rm Ipa ifffi^trm ii^ima, ^t ^vyiuSm^mlfipti ^^\i 

y»^ fa^9. Hero4l>t. 1. ii. . (JCXXI* de ^gypto. 
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^ho tended them \ And it was for this reofofi 
that the family of Joleph, notwithftuiding his in*- 
fiuence in the Statey was forbidden to refide among 
the inhabitants, and confined to a feparate Diftridt. 
Thefe opinions feem to have been founded on the 
Prohibition of the Ufe of Animals, a dodtrine much 
inculcated in the £afty and borrowed thence by 
Pythagoras, who, on his return from Egypt^ con- 
tinued the application of it to Cloathing, as well as 
to Food ". 

Linert, on the contrary, was there, from the re-* 
toioteft Ages, univerfally in ufe. We find that, in 
ihe time of Mofes, the Land was employed in the 

c 2 Cultivation 

* «' For every Shepherd is ail abomination unto the Egyptians." 

Gen. c. xlvi. v. 34. 

" Etiamne cuiqUam minim videri poteft, ea lirteo texto involvere, 
^uod puriifimum eft rebus divinis velathentum ? quippe lanaj fi^nif- 
fimi corporis excremetitum, pecori detra£la, jam inde Orpbei be Py« 
thagorx fcitis, pro/anus veflitus elt. Sed enim mundif&ma lint feges, 
inter optimas fruges terta eXorta, lion itiodo indutui ^ ami^i fane- • 
tifiimis ^gyptio^um facerdotibus, fed dpertui quoque rebus facris 
inde ufurpatur. Apuleii, Apologia^ Edit. Cafaub. p. 69. 

Philoftrat. 1. viii. c. vii. fee. v. 
Sec above, p. 21, line 5 of the text. 
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Cultivation of Flax "'. This yielded four forts of 
Linen *. It formed the Drefs of the People ^, who 
were hence called Grex liniger, and Turba linigera, 
and particularly of the Priefts ', and the Votaries of 
Ifis *. Lucian afcribes the fame habit to Anubis ^ 
It became an article of Commerce in Egypt; for 
Jerufalem % Tyre **, and other places were fupplied 
from thence with this merchandize. The Fillets, 

with 

^ Exodus c. IX. V. 31. 
' Plinii, 1. xix. c. i. 

^tfti, Hcrodot. 1. ii. XXXVII. 

*E»^i}iKaffi ^ x(Oal»a( Xiyi«f(— lb. LXXXL 

* 'Ecrfi^T* ^i f c^*W» o» l^iti Xin'ijir /i^»ijr.— Hcrodot. 1. 11. XXXVII. 

* Tunc influunt turbae facris divinis initiatae, viri feminsque 
omnis dignitatis & omnis aetatis, lintex veftis candore puro lumi- 
noil. — Apuleii, Mctam. L. XI. dc pompa Ifidis. 

Lucian. Deor. Cone. fee. iv. 

« And Solomon had horfes brought out of Egypt, and linen 
Yarn : and the king's merchants received the linen Yarn at a price. 

I Kings c. x. V. 28. 

* Say unto Tyrus, O thou that art (Ttuate at the entry of the fea, 
which art a merchant of the people, — Fine Linen— from Egypt was 
that which thou fpreadeft forth,— —Ezek. c. xxvii. v. 3 — 7, 
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with which the moft antient Mummies are bound, 
xefemble in their texture the coarfe Linen of Rufr 
fia % of which much is yielded by the parts of that 
Empire, which border on the Country, whofe Li* 
pen, as Herodotus reports, was like that of Egypt. 

Cotton was likewife ufed by them, and the in- 
vention of weaving it is attributed to one of their 
Kings \ Pliny defcribes their Cotton plant, and 
mentions the particular place where it was produ- 
ced ^. 

I believe it will appear probable, from the fol- 
lowing work, that, in the Egyptian procefs of 
Dying, the colourlefs matters with which the Cloth 

was 

• The outward painted covering being removed, nothing but li- 
nen fillets were to be feen, which enclofed the whole Mummy. The 
uppermoft fillets were woven fqmething after the manner of Ruffia- 
Sheeting.— Phil. Tranf. ann. 1764, p. 5. 

^ Clem. Alex. Strom. L. i. p. 225. 

» Superior pars -flEgypti in Arabiam vergens, gignit fruticem, 
quem aliqui GofSpion vocant, plures Xylon, & ideo h'na inde fadla 
Xylina* Parvulus eft, fimilemque barbatae nucis defert fru£tum, cu- 
ius ex interiore bombyce lanugo netur. Nee ulla funt eis in can- 
dore mollitiave praeferenda. Veftes inde facerdotibus ^gypti gra- 
tiffimae.— — Plinii, 1. xix. c. i. 
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was impregnated, previoufly to its immerfion in the 
Vat, confifted of Acid and Alkalinfi liquors. At 
I'eaft, it is eafy to imitate the Experiment by their 
fneans. And as the clothes, thus fliained,' are faid 
l!o have been extremely durable; the Acids feem to 
have been o^ the Vegetable kind, which do not im- 
pair the Stuffs, nor diminifh their durability. For 
which reafon, thefe afe at prefent ufed in the Eaft 
for the fineft Dyes ^1 Alkaline Salts abounded here, 
and we are informed that they were applied to the 
Dyer's ufe ^ The Nitrum of the Antients was evi- 
dently a fixed Alkali, as that word extended t6 the 
Vegetable fait pfocured ffom the Afhes of Plants by 
Lixiviation *", as well as to the Mineral one which 
Egypt produced, and which is fufficiently charafte- 
fized and diflinguifhed from the modern Nitre, not 

only 

^ Savary, D. 3e Comm. vol. L p; iiio. 

' In Nitro optimum quod tenuiflimum, & ideo rpumk melfor. Ad 
aliqua tamen fordidum, tanquam ad inficiendas purpuras tinifuraf" 
que omnes. — Nitrariae egregise Mgyptiis. Plinii, 1. xxxi. c. x. 

^ Cremati roboris cinerem nitrofum eile itiahifeftum eft. 

Plinii, 1, xvl. C. viii. 

Qiicfcus optima, ut qute per fe cinerc ftncero vim Atlis reddat : 
ita infufo liquore falfo, carbo etiam in falem vertitur. Quicunque 
ViQno tohficitur Sal ni*er eft.---— Plinii, 1. xxxi. c. vji. 
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only by its readily forming Glafs, when mixed with 
Sand^ andxcxpofed to the fire; but by its corrofivp 
qujdity; \)y feveral pf its medicinal effedls ; and by 
,lts remaining unaltered m the fire, even when mixed 
.with Sulphur ^ 

Egypt alfo afforded feyeral other materials likewiiGb 
applicable to the fame purpofe. Its Plants and Drugs 
are celebrated .j^y Homer ", and are treated of by Pli- 
ny % Stral>Q% aijd other Writes; and it furnifties, 
jeven at prefent, many pf .thefe which are colouring 
Matters, fuch as Indigo apji Lac •*, befides various 
Salts, and other Drugs oeceflary tp Dying. Amongifl 
,the a>ineral6 produced hi?re, was a ferruginous Earth % 
of which the Utility has been already remarked. 

Painted 

1 ••• • i 
,' Plinii, l.xxxi. c. x. et 1. xxxvi. c. xxyi. 

...» . 'i ' * 

Horn. Odyf. lib. iv. 1. 229. 
I ■ Plinii, 1. XXV. c. ii. 

* Strabo, 1. xvii. p. 809. 

p Savary, D. de Comm. vol. I. p. 1029. 

^ Ex reliquis rubricae generibus, fabris utiliifima ^gyptia.— Pic- 
4uris autem apta nafcitur iii ferrariis metallis. Ex ea fit Ochra. 

Plipii, 1. XXXV. c. vi. 
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Painted and printed Clothes, as well as plain Li- 
nen and Cotton, are alfo at this day imported from 
Egypt'. And thus it appears that each of thofe 
Countries, which formerly carried on this ingenious 
Art in the earlieft Ages, have continued in the prac- 
tice of it down to the prefent time. 

Several parts of the Levant alfo excelled antiently 
in the Tapeftry or Carpet Manufactures, and exe- 
cuted thefe in the fineft Colours ; employing fome- 
times the Needle % and fometimes the Shuttle ', as 
we find they continue to do at prefent. 

But amongft the countries of the Eaft, which 
praftifed Dying, the Phoenicians were the moft 

celebrated ; 

' Savary, D. dc Comm. vol. I. p. 10I9. 

• Non ego praetulcrim Babylonica pi£la fuperbe 
Texta, Semiraiiiia quae variantur acu. 

Martial. 1. viii. ep. 28. 

^ Haec tibi Memphitis tellus dat munera : viSa eft 
Pefline Niliaco jam Babylonis opus. 

Martial. 1. xiv. ep. 150. 
Colores diverfos pifturse into^cre Babylon maxima cclcbravit, & 
iiomen impofuit. PJurimis vero liciis tcxere, quae polymita appel- 
lant, Alexandria inftituit.— Plinii, 1. viii. c. 48. 
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celebrated; particularly for their Purple Colour, 
And fo great was the demand for this article, 
that Strabo tells us the City of Tyre was grown 
to a vaft extent, from the number of workmen em-^ 
ployed in its Manufafture "• Nor was it only in 
his time that they attained fuch great excellence in 
that Art. They feem to have pofleft it even from 
the earlieft Antiquity; infomuch that the Origin of 
the Purple Dye was afcribed to Melcarthus, the 
Hercules of that Nation. 

The Books of Mofes make frequent mention of 
Ornaments compofed of Blue^ and Purple^ and Scar^ 
let ^y which Colours are there conftantly arranged 

f . in 

Strabo, 1. xvi, p. 757. 

^ " And thou (halt make a vail of W«/, and purple^ and fcarlet^^ 

Exodus xxvi. 31. 
*♦ Aholiab — an embroiderer in hlue^ and in purple^ and in fcarlet" 

Exodus xxxviii. 23. 
The fame Colours, arranged in the fame Order, occur in the 
following parts of Exodus xx v. 4. — xxvi. i, 31, 36 — xxvii. 16— 
xxviii. 6, 8, 15 — xxxv. 6, 23, 25, 35— xxxvi. 8, 35, 37 — xxxix. i, 
2, 3, 5, 8, 24, 29. — After an interval of fevcral Centuries from thfe 
period defcribed in this Book, we find that the Colours, employed in 

the 
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in the fame Order: And it appears to me to be 
worthy of notice, that this Order is the regular 
Prifmatic Series of thofe Colours ; and that each of 
them may be produced from one and the fame In- 
gredient, as I have fhewn in fcveral parts of the 
following Work* 

The animal juice, from which the Tyrians pro* 
cured their Dye, afforded all thefe Colours : Altho' 
the fame matter was employed in the production of 
the different gradations of each *. For we are in- 
formed that it yielded a Rofe-colour, or pure Red, 
of a lighter or darker Cafl, according to the Dilu* 

tion 

the facred Ornaments of the Temple, are ftill mentioned in the fame 
OrdiT^ only a flight variation is made in the appellation of the red 
Colour: ^^ And he *^ (Solomon) made the vail of Blue^ and Purple^ 
mnd Crimfon^^ 2 Chron. iii. 14. The word Scarlet is generally ufed 
to (ignify a bright Red : Pliny expreflfes by it a Rofe-Colour, " Coc- 
cus, ** qui in rofis micat,'* 1. xxi. c. viii. The deeper, or more in- 
tenfely coloured Reds are called Crimfon: thus blood is faid to be of 
that Colour, when in a mafs^ but when diluted, or/pread thin on a 
white furfacc, it is of a bright Red. The intenfer hue of the Ty- 
nan Dye was preferred. See the following note "'^ p. 43. 

* Concharum ad Purpuras, et Conchylia eadem quidem eft mate* 
ria, fed diftat tcmperamento. — Plinii, 1. ix. c. xxxvi. 
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tion or Intenienefs of the colouring matter^; that it 
alfo gave a Violet or Purple *, and likewife a Blue \ 
Many paiTages relative to this fubjed, befides thofe 
which I have here cited, are difperfed through the 
Works of antient Authors. Ferrarius thus recapi- 
tulates what Pliny has related concerning it : *• Ex 
** Plinii verbis tria Purpura genera ejus interpretea 
** redte ftatuerunt,^ fmgula florum colores provocan- 
** tia. Primum coccineum, eundemque rofeum Tyria-- , 
^* rum^ ac dibapharum peculiarem, de quo idem 
** Plinius : Laus ei fumma color fanguinis concreti 
** nigricans afpedlu, idemque refulgens. Secundum 

f 2 *^ Ametbyftinum 

y Purpurac florem ilium tingendis expetitum veftibus in medii9 
habent faucibus. Liquoris hie eft minimi in Candida vena, und# 
pretiofus ille bibitur nigrantis rofa colore fubiucens. 

Plinii, lib. ix. cap. xxxvi. 

Vellus elutriatum mergitur in experimentum. Et donee fpei fa« 
tisiiat, uritur liquor. Rubens color nigranU deterior* 

^ lb. 1. ix. c. xxxviii. 

* Summa medicaminum in libras vellerum, buccini cc, pelagii cxi. 
Ita fit Amethjfti color eximius ille. — lb. 

Alius in malva ad purpuram inclinans. Alius in viola fcrotina, 
conchyliorum vcgctiflima.— Lib. xxi. c. viii. 

* Unde conchy His pretia, quels virus grave in fuco, color aufte- 
nis in glaucOf & irafcenti funilis mari ?— -Lib. ix. c. xxxvi. 
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** Ametbyftinum violarum amulumj coloris nempo 
V violacei faturati. Tertium conchy liatum, cujus 
*' colorem in univerfum ait fuiffc Plinius aufterum 
<' in glaucOf &c irafcenti fimilem mari^ id eft carur 
'' hum \" 

The Experiments made by modern Obfervers on 
the Liquor of the Buccmum and Purpura, fliew 
that the fame Colours are capable of being obtained 
from it by Chymical means '. 

I am induced to think that the Blue, Purple, and 
Red Colours, fo frequently mentioned in the Scrip- 
ture, were the produdl of Phoenicia, as well from 
thefe Circumftances, as from the Antiquity of the 
Dying Manufadlures eftabliflied in that Country} 
where they feem to have flouriflied long before the 
foundation of Tyre. Melcarthus, to whom the 
Difcovery of the Purple Dye is afcribed, preceded 
that Period many ages **• Homer, who makes no 

mention 

y Ferrarius dc Re Vcftiaria, I. ii. c* vii. 

« Mem. de TAcad. R. dcs Sciences, de Paris, ann. 171 1, par M. 
dc Reaumur.— —lb. ann. 1736. par M. du Hamel. 

* Cumberland, Orig. Gent. London, 1724, p. 114.— — Phoci^t 
Hift. p. 160. 
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qiention of Tyre% on account of the recency of its 
fettlement at the time of the Trojan War, fpeaks 
neverthelefs of the variegated Clothes of Sidon, as 
Works of great magnificence, which feem to have 
required much Skill in the art of colouring the rta-^ 
terials employed in their fabrick ^ Sidon was alfo 
at a later da;e efteemed for its Purple ^ 

On this fubjedt, a remarkable agrciement is found 
between the facred and profane Accounts of the 
earlieft Times. For Jofeph, in the neighbour*' 
ing Land of Canaan *", wore a Coat of many Co-- 

lours, 

, l^ixrfiat Til? Ti/^tf.— rStrabo, 1. xvi. p. 756. 

^ "Bird* ig'a» o» v/fcXoi flra^terotxiXoi, t^a yvvaixSw 

"Hyayt Xi^ovirfiu, Hiad. 1. vi. Hn. 289* 

8 Lanx Amethyftinae. 

Ebrja Sidania cum fim de fanguine conchae, 
Non video quare fobria lana vocer. 

Martial, 1. xiv. ep. cliv. 

^ The Canaanites and Phoenicians were originally the fame peo- 
ple. Cumberland, and other learned Writers of facred Antrqiiity, 
conflantly ufc thefe names as fynonimous : and Herodotus includes, 
under the common appellation of Paloeftine, Phcenicia with the reft 
of Syria, and the whole country as far as to Egypt.— Herodot. 1. vii. 

Cf Ixxxix. 
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lours\ And, at the fame period, fluffs dyed Red 
appear to have been there in common Ufe ^. 

Egypt was, in the remotefl ages, frequented by 
the Ships of Phoenicia. Herodotus ' relates that 
the inhabitants of that Country, immediately after 
their fettlement in it, fent their Fleets to traffic 
with the Egyptians; and Strabo mentions their 
Y^orks of Purple, as equal in Antiquity to their 
exercife of Navigation ", of which art they were 
the Inventors °. In the OdyfTey, the Commerce 

between 

€• IXXXIX.— «To» o\ o» <^omxf( rotrroXatoy otxioy (a?^ avTci Xrytfo**) kr* t3 
cap' rvi a Tv^Ui tSto to ;^ft>^»0F jcj ri H^XV '-AtT^Ti* «■«>, llakcuriit^ 

* Genells, c. xxxvii. v. 23. 

« 

* lb. c. xxxviii. V. 28. 

* ^o*yix«f— oixi^arratf tSto? to» X^^^f tof k^ »^» ouitfj'ty, AYTIKA »«JIi^ 

Herodot. 1. i. I. 

^ Tq Tf yftt/liAU, xAd' ^» ufjdiTvt tSp *Ail KgiiTTtfc u^t xo»y? ^oty»xi(^ 

x«i tom; n«f^t;^»oif.— Strabo, 1. xvi. p. 757. 

n^wroi y tfAV^im i^iiifi^ IfArticam* 

Dionyf. Perieg. lin. ^8* 
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between thefe Nations is alfo noticed " : and it fub* 
lifted after Tyre had attained to its height, from 
whence its principal Port was called the Egyptian 
Haven '. 

Phoenicia, which figniiies a Red Colour, appears 
to me to have taken its name from the Dye, for 
which it was fo renowned. Many antient Writers 
derive that Appellation from the Colour of the Red 
Sea, from whofe Coafts this people are faid to have 
migrated'': but the moft judicious of them juftly 
explode that Etymology', without, however, fub- 
ftituting any other in its place, I therefore think 

that, 

• Odyff. 1. xiv. lin. 288. 



P Tv fi * ^0 ^ kp^fi Xtf4,i9aSf Toy /xfy xXurotf Toy ^ eCniii,mf^ oir *Ai>i/w* 
nof MAXSo-if.— — Strabo. 1. xvi. p. 757. 

^ 'Oi ^ «Xof vyyvi tom^j i'sra;»v/x»ij» ^otHxi^y 
Tin y dvi^ui 7fVfnc 0* £^t;0^£»oi ytyetacif* 

Dionyf. Perieg. lin. 906^ 
Sec alfo the preceding Note ^, p. 45. 

^toh ^ «^^pO^ ir» tS nwatyS, X; tw? ^omiuK i* o^aow^. Tn^ V MirMtf 
«lT»oy WK 'cJix^^ov in, rl wetrriHo^a^ oXXiiXoK rui Xiyoflc^, *0» f*iy yo^ 
$u Ttff ^oiyi}MK» ij "T^f TthvUii TVf x»d* ifMK a«oiietf( iTtat rtif u t^ 
OftMtf f «^*y Vfo^ltOf v1f$ 1^)4''^ ^9iyixf€ iXA^d/Io, 0ri x^ ^ SoXatIa '£pt;Op«. 

Sitrabo, 1. i. p. 42. 
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that, agreeably to the frequent cuftom of nations, 
this country was diftinguifhed by the name of its 
original, atid moft antient. Produce and Manu- 
facture. 

As it appears probable from thefe confiderations, 
that the Jews obtained thefe Colours while they fo- 
journed in Egypt, fo I attribute the peculiar Fre- 
quency with which they are mentioned in Exodus, 
to their having poflefled themfelves of them before 
they departed from thence, in the manner detailed 
in that Book. We afterwards find that Solomon 
procured thofe Dyes immediately from Tyre, by 
permiffion of Huram, who reigned there *. 

The regular Arrangement of thefe Colours in 
their Prifmatic Order ^ fo conftantly obferved, not 
only in the numerous recitals of them in the earlier 
parts of the Scripture, but in the Accounts which 
relate to the ufe of them, after an interval of many 
Ages, cannot, I believe, have been made acciden- 
tally, or without defign : but muft have arifen from 
an accurate Knowledge of the Subjedt. 

And 

' 2 Chron. c. ii» v. 7, 14. 



\ 
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And I am the more confirmed in this opinion, 
by the Teftimony of thofe antient Authors, who 
aflure us that the Phoenicians, who fupplicd theie 
Colours, were not more renowned for the produc- 
tion of their Dye, than for the Skill of their Philo- 
fophers, amongft whom Mofchus, before the time 
of the Trojan War, cultivated the Dodtrinc of 
Atoms ' already treated of; the Connexion of 
which, with the Differences and Gradations of Co- 
lours, appears throughout the following Work, 

This Country poffeiTed many natural advantages 
for qualifying it to arrive at a very high degree of 
excellence in the Art of Dying. Its Coafts afford- 
ed the Shell-fi(h, from which their principal Dyes 
were obtained. And as its numerous Fleets, and 
extenfiife Commerce, opened to it a communication 
with the moft diftant Nations of the World, it was 
enabled to procure from thence whatever was ntccf-- 
fary to its Manufactures. 

8 It 

^u Tlo^n^unu vk^tvvxif xa»» r^ TTfp ru9 urofjiwp ^oyfAU, vaXaiov iriy ot* 

Strabo, 1. xvi. p. 757. 
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It is well known that the Phoenicians reforted to 
Britain, at a very early period of Hiftory: and I" 
think it very probable that the Tin, which they 
brought from this liland, was ufed by them in 
Dying ; as we find this Metal is neceffary to the 
produAion of Red Colours, whether from animal 
or vegetable materials. 

We learn from the teflimony of Pliny, who gives 
us the ^proportion of the Ingredients, and many 
other particulars relative to the Tyrian Dye, that 
the Vat in. which it was boiled, was made of Tin " : 
*' Fervere in Pliimbo." And it is manifeft, from 
many paflages in his writings, that by Plumbum- 
he here means Tin. For, according to him. Plum- 
bum was divided into White and Black; the former 
of which w&s the moft valuable, and to tha|| he at-* 
tributes the Names and Qualities of Tin ; although 
he generally, on account of its excellence, calls it 
Plumbum, omitting the Epithet Candidum. 

Thus he informs us that the Infulas Cajfiterides 

received" 

"* Fervere in Plumbo, fingulifque aquc ampboris ceiUenas atque 
quinquagenas medicaminis libras aequari, ac modico vapore torreri, 
& ideo longinquae fomacis cuniculo.— •Plinii, I. ix. c. xxxviii. 
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received their name from this Metal "^ ; that it was 
known before the time of Homer, and was called 
by him, and by the Greeks in general, CaJJiteron ' ; 
that it was the Metal ufed in foldering Lead \ for 
which purpofe Tin is ftill employed by the Plum- 
bers. The operation of Tinning, by its means, 
is alfb defcribed '. The Plumbum nigrum is re-«^ 
prefented by him as common Lead, out of which 
Pipes and Sheets were formed \ 

That in thefe Arts the Eaftern Nations had at- 
rtaincd to a great Superiority at a very early period^ 
appears from a comparative view of their ftatc in 

g 2 Greece 

^ Sunt Infulse Cajfiterides iXGtat a Grarcis a fertilitate Plumbi. 

Plinii, i. iv. c. xxii. 
Plumbum ex Cajpteride Infula primus apportavit Mediacritus. 

lb. 1. viK c. Ivi. 

* Plumbum-TXhum habuit autoritatem & Iliacis temporibus, tefie 
Bomcro, CaJJiteron abco didum.-^ — lb. i. xxxiv. c. xvi. 

Plumbum pretiofiffimum candidum a Graecis appellaCum Cdptertm. 

lb. 

y Jungi inter fe plumbum nigrum fme albo non poteft.— lb. 

* Plumbum album incoquitur aereis operibus, Galliarum invento, 
ita ut vix difcemi queat ab argento, eaque incodUia vocant. 

lb. c.xvii. 

* Nigro plumbo ad fiftulas laminafque utuntur.*— lb. c. xrii. 
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Greece much later ; for Herodotus profefles that h^ 
is intirely ignorant of the Infulae Cafliterides **, 
whefi they had long afforded materials for extenfive 
Commerce and curious Arts to the Phoenicians. 

The Ufc of the Tyrian Dye fubfifted, till the 
unreafonable Jealoofy of the Eaftern Emperors put 
an end to this, with almoft all other produdlions of 
Art. For weakly judging that their Dignity de- 
pended on the Colour of their Cloaths, or the ma- 
terials of which they were made, they prohibited 
the Ufe of every thing that was worn by themfelves. 
We have, in the Juftinian Code, the Laws by 
which Gold, Jewels, Silk, and other Ornaments, 
are forbidden to be wrought, except within the 
walls or the Palace. And this Order was fo rigo- 
roufly enforced, that it was made a capital Offence 
even to prefent the Emperor with fuch gifts ^ The 
Manufactures of Purple, which till that time had* 
fo greatly flourifhed, did not efcape the bad effedts 
of this Monopoly. The Laws are extant by which 
private perfons are forbidden the Ufe of that 

Dye, 

Herodot. K iii. CXVT. 
' Cod. 1. xi. tit. viii. xi. 
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Dye "*, or any other refembling it % under the pe- 
nalty of treafon : and the Fairs where it had ufually 
been fold were fuppreiTed •^ 

Such impolitic regulations occafioned a quicic 
decay of thefe Works in the Eaftern Empire. 
This inconvenience,, as far as it related to their 
perfonal. ufe, the Emperors at length faw, and 
endeavoured to remedy, by obliging the Defcen- 
dents of the Tyrian Dyers, as well as other Artifts, 

to 

^ Quae tinfla conchylio, quae nullius alterius permixtlone con- 
texta funt : profcrantur ex aedibus, tradanturque tunicx aut pallia 
ex omni parte texturae cruore infedta conchylii. Nulla ftamina 
fubtexantur tinfta conchylio, nee ejufdcm infe£lionis arguto. peftine 
folidanda fila dccurrant : reddenda serario olobera veftimenta virilia 
protenus ofFcrantur. Nee eft ut quifquam de abjurato prctio con- 
queratur : quia fufficit calcatae legis impunitas. Ne quis vero nunc 
hujufmodi fuppreilione in laqueos novae conftitutionis incurrat: alt- 
oqui ad fimilitudincm Isfae majeftatis periculum fuftincbit. 

Cod. 1. xi. tit. viii. 

* Vellera adulterino colore fucata^. in fpecicm iacri muricis in- 
tingere non finimus. lb, 

^ Purpurae nundinas, licet innumeris fint conftitutionibus prohi- 
hitap, recenti quoque interminatione vetamus : & idco fcptimum de 
fcrinio exceptorum — ad baphias Phcenices per certum tempus mitti 
praecipimus, ut omnis fraus eorum prohibeatur folertia, timentium. 
9e quaefitis longo fudore ftipendiis careant. lb. 



Ik PREFACE. 

to pradlife the Trades of their Anceftors * : a Policy 
which did not, however, prevent the total Lofs of 
ithis, and all other Arts, in thofc parts of the em- 
pire, where thcfe Prohibitions prevailed. 

The Colouring and Preparation of Leather, lA 
which feveral Parts of the Levant ftill excel, were 
pradtifed in the Eaft fo early, that Siins dyed red are 
frequently mentioned in the Books of Mofes, amongft 
the facred Ornaments : and other inftances of the 
antient cxercife of fuch Works frequently occur. 

I have thus endeavoured to trace thefe Manufac- 
tures, from the remoteft Antiquity. To fome Rea- 
ders the Confi deration of them may appear of little 
Confequence or Utility: but if we view them as 
Objects of Commerce, and reflet on the relation 
they bear to Sciences which give great Superiority 
to the Countries where they are ibund out or culti- 
vated, we (hall ceafe to look on them with difrc- 
gard, and (hall rather imitate the Wifdom of an- 
tient nations in the Re^eft which they paid to the 
Authors or Improvers of them. It was thus from 
a Icnfe of the great national Utility of their Purple 
Dye, that the Phoenicians attributed its invention^ 

whick 

s jCod. L xi. /tit. vii. 
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which was the principal Foundation of their Trade 
and Wealthj to the chiefeft of their Gods. 

Amongft the feveral Arts, which owed their Ori- 
gin to the Knowledge and Ingenuity of this People, 
that of making Glafs was one of the moft confi- 
derable: and the execution of it required no lefs 
chymical Skill, than that which has been laf): exa« 
mined; efpecially when colouring matters were 
added to the tranfparent Mafs. As that Country 
originally exercifed thefe Works, and furniihed the 
Sand which they required ^, Sidon formerly excelled 
in them *• 

They were likewife carried on in other Parts of 
tlie Baft. In India glafs was antiently made of 
Cryftal '. The Egyptians alfo had fuch Manufac-r 
tures, at a very early date. Strabo, whq vifited 
Alexandria, was told by the Workmen there that 

their 

* Plinii, 1. xxxvi. c. xxvi. 

vm9s.ir%f «fAfio»* Irrav^ fAtt w fac) fA.n ^tTc^at' KOfUff^Tcav ^ i»f X»J(d»» 

Iwimhiat IK x^*'« Strabo, 1. xvi. p. 758. 
^ Plinii, 1. xxxvi. c. xxvi. 
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their Country afforded an Ingredient, without which 
the beft Glafs, and particularly that which is co- 
louredy could not be made '. I do not doubt that 
this neceflary material was the mineral Alcali, which, 
as has been already remarked, was found there in 
great abundance "". 

The Teftimony of Hiftorians on this fubjedt is 
confirmed by feveral antient Egyptian Reliques ftill 
extant. Among thefe I have feen varioufly colour- 
ed Glaffes, fome of which are in my own pofTeffion. 
And there is, in the Britifti Mufeum, a Mummy 
of great Antiquity which is covered with fuch 
Beads. 

Several fmall Figures frequently found deposi- 
ted with the Mummies, which they refemble in 
Shape, are covered with a blue Glazing, fimilar to 
that of the Chinefe Porcelain. I have examined 
fome of this blue Covering taken from two of theft 
Egyptian Figures, by mixing it with feveral vitre- 
ous fubftances, and expofing it to a confiderable 

heat 

^tvui «'BroIiAia6i!»a». Scrabo, I. xvi. p. 75J3. 
•*" Sec p. 38 above. 
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lieat in clofe crucibles: from which trials it did not 
feem to differ from Cobalt. 

There is a paflage in Theophraftus, which ap- 
pears to me to relate to this Subjed:. That Author 
having mentioned the Cyanusj a blue mineral Sub- 
fiance, capable of preferving its Colour in the Fire, 
adds, that the Egyptians ufed a faSliiious Sort in- 
vented by one of their Kings ". Naturalifts agree 
that the Cyanus is the Lapis Lazuli of the Mo- 
derns **. And this opinion is confirmed by the ac- 
count given of it by Pliny, who informs us that 
it was of an azure colour, (colore cceruleo *") and 
that it was fometimes variegated with Gold Duft **. 

Ultramarine confifts of this Stone pulverized, 
cither with or without the Afliftance of the Fire, as 

h the 

yoa^Whj *tU TparrO' fietffi>Xvq iwoirici npi^vifloi' Kva»09, ^»fA)}0'«/xfi^ row at/- 
To^u?. Thcophraft. dc Lapid. XC VIII. 

• Lapis Lazuli, Cyanus Gnccorum, Stellatus Mefues, eft lapis 
petrofus, mollior, cceruleus, ut plurimum pyritae pun£^is notatus. 

Baumer Hid. nat. Lapid. § clxvr. 

i» Plinii, L xxxvii. c. ix. 

<3 Ineft aliquando & aureus pulvis. lb. 
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the Pigmeat prepared from the blue Mineral is de-- 
fcribed by Theophrailus '. This is ufed as a Colour 
in Enamel, as well as in other methods of Painting. 
But the preparations of Cobalt exceed, in ufe and- 
beauty, thofe of Lapis Lazuli, in Works which 
undergo a confiderable degree of Fire. 

I think it very probable, from hence, that the 
faftitious Blue, difcovcred by the Egyptian King, 
and afterwards ufed inilead of the Original, was a 
Glafs or Enamel tinged with Cobalt, fuch as is now 
employed in Europe and China *. Pliny, who ge- 
nerally adds to his Quotations from Theophraftus 
fome circumftances which illuflrate them, gives this 
defcription of the Invention : " Cyanu« adulteratur 
" maxime tindtura, idque in gloria regis iEgyptii 
" afcribitur, qui primus eam tinxit." Lib. xxxvii. 
c. ix. As this inftrudtive Author ufes the word 
fTin^Iura, to fignify the Compofition by which the 
Cyanus was adulterated, I was periuaded that the 

application 

Theophraft. de Lapid. XCIX. 

* Du Halde informs us that Lapis Lazuli abounds in that Coun- 
try : perhaps it was there applied to the Painting of Porcelain, be- 
fore the introduAion of Cobalt. 
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application of this' Expreflion, if found in other 
parts of his Work, would point out the particular 
matter to which it alludes. Accordingly it appears 
from the paflagc here cited ', that it, means Glaji 
tinged with Blue, or other Colours: fuch as the 
Blue Enamel or Glazing of Porcelain and other 
earthen ware, which confifts of Glafs coloured with 
Cobalt. I therefcwe think myfelf authorized, from 
thefe con fiderat ions, to tranflate the Sentence thus-: 
** The Cyanus is chiefly adulterated by a tinged 
•' Glafsy and the merit of the Invention is afcribed 
^* to an Egyptian King, who firft tinged that fub- 
** fiance/' It is probabfe that Democritus, on his 
return from hence, brought into Europe the Me- 
thod of making coloured Glaffes, and thereby coun- 
terfeiting Gems : as we are told that they were in- 
vented by him % but certainly might more proper- 
ly be faid to have been introduced by him. 

h z. .The 

^ Dc origine Vitri, & ratione faciendi,'& dc obfidiano Vitro.— 
Fit & in Tin^ura gencre obfidlanum, ad efcaria vafa totum rubens, 
Vitrumj atque non tranfluceps, hasmatinon appellatum. Fit & al- 
bum & murrhinum, auc hyzzinihos fapphirofque imitatum, & omni« 
bus aliis coloribus. Nee eft alia nunc materia fequacior, aut etiaiti 
pi£fura accommodatipr. Plinii, 1. xxxvi. c. xxvi. 

^ Excidit porro vobis eundem Democritum invenifle, quemadmo* 
4lum Ebur poliretur, quemadmodum deco6lus calculus in fmarag- 

dum 
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The Chymical Skill of this Nation appears alia 
in feveral other inftances, and particularly in the 
application of Aromatics, Refins, Salts, and other 
materials, to the Prefervation of Animal and Vege- 
table fubftances. I fhall, however, only obferve 
on this head that, after an interval of fo many Ages, 
not only the Painting with which thefe Antiquities 
were adorned continues flill unimpaired, but Plants,, 
remaining perfedt and entire, are fometimes found 
enveloped in them. 

During the examination of a Mummy^, which 
was infpefted by fome learned Members of the 
Royal Society'', I had an opportunity of obferving 
that a bulbous Root, together with its outer mem- 
brane,. 

dum converterctur, qua hodicquc co£tura invent! Tapides coftiles 
colorantur. — Scnccae, Epift. xc. 

I have not fcruplcd to give tp the words lapides coillUs this con- 
ilrudlion. For experience fhcws that Flints, Pebbles, or other 
Stones cannot, by being boiled in any Liquor, be made to imitate 
coloured Gems. But fuch vitreous Stones, by being expofed to ar 
fufficient heat, with a proper Flux, are capable of being melted and 
boiled : by which means they become Giafs^ and by the addition of 
colouring matter counterfeit Gems. The word coSHlis is often lite- 
rally ufed in this fenfe, to fignify earthy or vitreous fubftances ex- 
pofed per ft to a great heat : thus Brick walls are called muri cq61iUi^ 

^ Philof. Tranf. ann. 1764, 



P R E P A C E. Ixi 

bnne, inclofed by the fillets which bound one of 
the feet, retained its natural Colour and glofly ap- 
pearance. Nor could it have been diftinguifhed^ 
by the fight, from fuch a Root frefhly taken from 
the ground in a State of Vegetation. And this is 
not the only Account, of the Colour and Freflinefs 
of Plants thus preferved, for Profper Alpinus gives 
a fimilar inftance % which is quoted in the Papec 
here referred to. 

I have thus traced fuch of the antient Arts and 
Manufadtures as dealt in the Management and Ufe 
of colouring Subftances : in each of which much 
chymical and philofophical Skill feems to have been 
exerted. And in the purfuit of this Inquiry, the 
Subject appeared to me to be ftill more worthy of 
notice from the frequent inftances, which it aflfords^ 
of the Permanency of thefe ufeful Works from the 
remoteft Ages to the prefent time, in the Countries 
where they were originally eflabliftied. 



* iTicredibile di<Su, rami ronfmarini qui una cum idolo invcnti 
fuerunt, folia ufque adeo viridia & recemia vifa fucrunt, ut ci die 
a planti decerpti & pofiti apparuerint. 

Profper Alpinus Rer. -^gypt. 1735, p> 36. 
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I fliall proceed to obferve, that the Oriental Na- 
tions continue the praftice of many of thefe, fome 
of which we have borrowed from them, while others 
ftill remain unknown to us : And that Chymiftry 
in general was derived to us from them. 

Upon our difcovery of China, the moft Eaftern 
part of Afia, we found that Nation poflcffed of 
Gunpowder: a Compofition which could not have 
been made without a confiderable Knowledge of 
that Science. Dying alfo, and methods of prepa- 
ring Colours, have been conftantly exercifed there, 
as well as in India ; and thefe in fo perfedt a man- 
ner, that we have not hitherto been able to equal 
them. Many Salts, which are the principal Ingres 
dients in various procefles, were originally Produc- 
tions of the Eaft, and continue to be imported from 
thence: as Nitre from India, and Sal Ammoniac 
from Egypt; the Europeans not having, even at prc- 
fent, attained a fufficient facility in their formation^ 
to fupply the quantity required for their own Ufe. 

Several other chymical Operations, in which wc 
are unpradlifed, are carried on by the Aiiatics : 
among thefe are the Preparation of inflammable 
Spirits from Milk> the various Combinations of 

Metallic 



PREFACE. Ixiii^ 

Metallic matters for ufe and ornament, in which 
they* pec u 1 iarly excell; and to thefe maybe added 
the Manufaftures of Porcelain; the Compofition 
and Application of Varniflies ; and many others 
which are as yet imperfedlly imitated by us. 

Nor was the fuperior Skill of this Part of the 
World confined merely to the PraSiice of fuch 
Works ; for, at the time when Arts and Learning 
were loft in Europe, we find that they flourifhed in 
the Eaft. It was at that Period, that the firft extant 
Books of Chymiftry were written by Geber, in the 
Arabic Language : and tliis . Oriental Author treats 
his fubjeft, in a manner which fhews that it was 
not recent or unfamiliar in his Age and Country. 
Boerhaave, fpeaking of his Works, fays, that *'they 
" contain abundance of curious and ufeful things 
*^ about the nature of Metals, their purification, fu- 
** fion, malleability, &c. * with excellent accounts 
** of Salts, and Aquae Fortes. Several of his Ex- 
*^ perinients are verified by prefent practice, and- 
** have paffed for modern Difcoveries : the exadtnefs 
** of his Operations is really furprizing, except per- 
^ haps in what relates to the Philofopher's Stone." 

After 
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After Geber, who lived in the feventh Century, 
Chymiftry continued long confined to theEaftern 
Nations, among whofe Authors in the eleventh, 
Rhafes, Avicenna, and others, w^ho united the fludy 
of Medicine and of this Art, preceded any Wri- 
ters, on that Subjedt, in Europe. 

The Countries in w^hich Learning chiefly flourifh- 
ed, in that age, are enumerated in the following 
pafTage, which I find in Vofllus de Philofophia, 
1. xiv. quoted from Leo Oftienfis : ** Conftantinus 
** Afer, relidla Carthagine, ubi ortus fuerat Babylo- 
*' niatn petiit : ubi difciplinis omnibus Cbaldaorum, 
Arabiim^ P erf arum ^ Mgyptiorum^ & Indorum plenifli- 
m^ inflru£lus,.poft annos xxxix ad Africam rediit." 






And it is remarkable that thefc Seats of Litera- 
ture and Philofophy were the fame from which De- 
mocritus, and other Sages, had, at a very early Pe- 
riod, derived their Dodtrines. 4 

I have thus endeavoured to inveftigate thefe Doc- 
trines, and have fliewn that fome of them were con- 
fentaneous to thofe which Sir Ifaac Newton entcr- 
taine<l, relative to the Permanency of the compo- 
nent Particles of Bodies. 
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-It is not improbable, however, that thefe Opini- 
ons might have originally occurred to that great 
Philofopher, from the Confideration, not only of 
thoi'e natural Appearances which he mentions in 
the paflage above cited, but alfo more particularly 
from fome of his own Experiments. 

Light confifts of perhaps the fmalleft Particles of 
Matter which can fall under our infpedtion : yet 
thefe, after having been Varioufly united or fepara- 
ted by feveral Refractions or Reflexions, are con- 
ftantJy found to have fuflfered no Alteration. 

If I may be permitted to add to this, the Confi- 
deration of fome circumftances which I have rela- 
ted in the following Work, I fhall remark that this 
Indeftrudlibility appears alfo from the Experiments^ 
by which all the primary Colours arc there (hewn to 
have been produced from one and the fame Sub- 
• fiance. For^ as the Changes of thefe Colours, arc 
capable of being often repeated, without impairing 
their Luftre, it is evident that the component Par^ 
tides are not, by thefe means, broken or deftroyed, 
but only united into larger, or feparated into fmall- 
jcr, Ma0e$, 

1 From 
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From the Obfervation of this Caufe of tht Chan- 
ges of Colours in permanenfly-colotffed Bodies, I 
have been able to apply the PriYlciple, which 
fefulted from it, to the Improvement of federal 
Arts : particularly to thofe of Dying, Painting, 
and fuch others as depend on the Management or 
Knowledge of coloured materials. 

From thence I have frequently had an opportu- 
nity of pointing out to Dyers, the Caufe and Re- 
medy of certain Defefts which have happened in 
their Worics : as this Theory is eafily applicable to 

their Art. Thus, when Red Clothes have inclined 
too much towards a Tellow hue, I have taught the 

workmen employed in dying them, that their co- 
louring Matter was too mtich attenuated or dtjfohed^, 
and that, when fiich Clothes inclined too xnuch to- 
wards Purple, on the tx>ntrary a fufiicient Solution 
or Attenuation had 'not taken Place. And the fame 
Rule equally obtains in Dyes of all other Colours^ 
as I have often experienced. 

The Experiftients which are mcfntioned in this 
Inquiry, and the Prindple deduced from them, 
may alfo tend to improve the Art of Painting, as 
many of the Materials employed in it are fubjedl to 

alterations^ 
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4t^atioi}6^ which I have expUiaad, aiid which 
niay in a great meafure be prevented by an Atteiw 
tion to thofc parts of ChymiAry and Optics, whigh 
are there treated of. Thefe Dcfe^is arife from fe- 
veral Caufes, which (hould be feparately confidered 
and guarded againil, as, 

I. From the aptnefs of the Paints themfelves 
to part with or to receive fome matter, by which 
they become decompofed, and, in confequcnce of 
their Decompofition, undergo a Change of Colour. 
Thus all the white Pigments prepared from me- 

^ tallic fubflances are, by the acceflion of Phlogifton, 
readily changed to bl^ck^ which in the Order of 
Colours is contiguous to white. And this aptnefs 
to become black is proportioned to the Whitenefs 
of the metallic fubftances : for their Whitenefs 
arifes from their Solution, by which their Phlogif- 
ton is loft; and it is a Rule in Chymiftry, that thofe 

. Metals attrad: Phlogifton with the greatcft force, 
which have undergone the moll fubtile Divifion* 

It is on this account that the Magiftery of Bif- 
muth, vvhich is the whiteft of metallic Preparations, 
is qvickly tailed black by a mere expofure to the 

i 2 Air, 
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Air, for from hence it readily regains inflammable 
matter. And it is by the fame means that the co- 
lourlefs Solution of Lead^ ufed as a iympathctic 
Ink, is aiFe<5ted in the fame manner by phlogiftic 
Vapours, and that White Lead refumes its metallic 
Colour and Luftre, when expofed to fuch Effluvia. 
The Oils alfo ufed in Painting, readily communi- 
cate inflammable matter to fuch fubdancesi. 

2. All the Pigments, into whofe Compofition 
Acid, Alcaline, or Calcareous matters enter, are. 
fubjeift to be decompofed, and fuffer Changes of 
Colour;, either by the Efcape of thofe Principles,, 
or by their Mixture with other Ingredients of aa 
oppofite quality. And amongft thefe muft be rec- 
koned, not only the Paints thernfelves, but the. 
Oils, Varnifhes, and feveral other Subftances. 

3. The Colours of Pigpients are afFedted by the 
Prefencc of Air, or even by its Abfence, in a man- 
ner which merits the inquiry of Painters. Thus 
white Paints, to which the Air has not accefs, arc 
well known to turn Yellow; and many of the other 
Colours, from the fame Caufe, are equally impair- 
ed, although the alterations thus produced in tfaem 
are not fo commonly noticed » A very remarkable 

effca- 
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eSeO: of the Air, in changing a primary Colour into 
another next in Order to the former, offers itfelf in* 
the Ufe of Indigo, a fubftance formerly much em- 
ployed in Painting, to which Pruffian Blue has late- 
ly been fubftituted, although it is a much lefs dura- 
ble Paint ^. 

When: 

T^ Painters have been encouraged to rely too much on the durabi- 
Jity of Pruilian Blue, from the aflurances of all who have hitherta 
pubiiflied Accounts of that pigment ; in which they aiTert that it i» 
not capable of being a6ted upon by any of the Acids. I have found 
¥y feveral Experiments, which I have made upon it, that their 
Opinion is extremely erroneous, and calculated to lead the Artifts. 
who rely on it into a falfe confidence in the ufe of it: which cannot 
fail, in time, of coniiderably impairing their Works. I have con- 
ftantly experienced that Pruffian Blue is readily adbed on by Oil of 
Vitriol, by which it immediately lofes its hlue Colour, and is chan- 
ged into a light brown or grey: and it is fo far difTolved by the 
Acid, as to be mifcible with Water and other Liquors ; but upon 
fuch Mixture, or by the addition of an Alcali, the Oil of Vitriol js 
difengaged, and the Pruffian Blue refumes its Colour. It ihould 
heiv be obferved, that not only many fubflances are ufed. in Paint- 
ing, into whofe. compofition* the vitriolic Acid enters; but alfo the 
ferruginous Earths, which conftitutc the greatefl part of the Mate- 
ria Pi£toria, generally contain fome of that Acid, which cannot fail 
to a£l on the Pruffian Blue, fo as to impair or deftroy its Colour, . 
when they are mixed with it. And the inconvenience attending the 
Ufe of this Paint is the greater, becaufe the Change of its Colour 
does not ufUally take place till a confiderable time after the Pi£bure. 
is finUhed, For it appears from the Experiment which I have here 

related. 
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When Indigo is cUflblvcd in an AlcfiJi, thq Sqlu- 
tign is gntn i but when a thin Surfago of thi§ Solu- 
tion is expoftd to the Air, it alaioft ipftantjy h^ 
cQiues Uu^. And this Change gf Greqn to BluCgf 
from the Attenuation of the eoloaring matter by thci 

entrance of Air into it, feems to arife froni the greaj 
Affinity which the Air has to Alcaline Salts, and 
the readinefs with which it is regained by them, in 
proportion as they have been deprived of it by any 
procefs* 

I have mentioned thefe few particular inftances of 
the neceffity of underftanding and guarding againft 
fuch Changes j but thofe which may be produced 
are almofl as numerous as the Paii^ts which are en:^«- 
ployed ; and are increafed to a ftill greater Variety, 
by their feveral Mixtures with each other, as well 
as with the Oilsj VarnifheSj and other materials* 

I have, with feme care, attended to the Circum'* 
fiances relative to this Art, and have made a conii'- 

derable 

related, that while the Oil of Vitriol is mixed with Water, it docs 
not a£l upon the Pruflian Blue ; but in proportion as the Painting 
dries, the Acid acquires its foroier fojrce to deftroy the £/»< aad ren- 
<der it browru 
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detiable Number of Experirtients on the Subjcdt : 
But 1 do not think them proper to be fubmittoi to 
Ae Public at prefent, as many further procefles of 
Chymiftry are requifite to the . examination of the 
feveral fubflances, hitherto very imperfedtly under* 
ftdod. 

In tfie metfn time, Attifts may, from the confix 
deration of what is offered in this Work, be ena- 
bled to prevent fome Changes of Colour to which 
tiieir materials are fubjed, and to produce new 
Paints by altering the (Jolours of the old ones, pre- 
vious to their Application. Th« general Principles 
ifttty alfd fervfe to lead to fudi particular Experi-r 
ments as arc neceiikry;for their fight Management 
and KM>KiQiedge of them. 

It is certain that, until they are able to under- 
hand the Nature and Qualities of the various mate- 
rials wrhidgL ane uied by them>. fo as to be acquainted 
with the "alterations they are liable to, cither when^ 
ftpairatc or combined, they will conftantly labour 
imder the neceJflity of making new Trials, which 
muft greatly retard the progrefs of their Art. And 
it is much to be regretted that fome Painters, whofe 

Works* 
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Works would otherwife have great merit, have the 
misfortune to fee their Colouring undergo Changes, 
which intirely deftroy the EJFcdt they had originally 
produced. 

From certain Inftances which have occurred in 
this Inquiry, it appears that the medicinal Quali- 
ties of feveral fubftances may frequently be diftin- 
guifhed by their Colours. 

If, according /to the qpinion generally entertsdned 
by Phyiicians, metallic bodies acquire aiftive Powers 
in proportion as they are more minutely divided: 
fuch Qualities may, in a great meafure, be judged 
of by the C^/oz^r J. of the Preparations : becaufe thofe 
Colours correfpond with their Xeveral degrees of So^^ 
Imion or Divi/ion. 

In this Inquiry, I Tiave amply confidered and 
compared the various degrees of Solution of Iron, 
as well as thoie of Mercury; and it will appear from 
thence that, in every Preparation of thofe Metals, 
an exaA correfpondence is found between their Co- 
jlours and their degrees of Attenuation. 

-The 
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The Experiments and Obfervations which are ta 
be found in p. 39, fhew that the Nature and Pro- 
portion of the Ingredients, which enter into the 
Compofition of Chalybeate Waters, may be deter- 
mined by the Colours which thofe Waters exhibit, 
when an infufion of Galls is added to them. 

Various other matters ufed in Medicine may, in 
the fame manner, be diftinguifhed by the Obferva- 
tion of their Colours, and of the Changes which 
are producible in them. For this Method of exa- 
mination is often capable of difcovcring Qualities 
which elude all other means. 

By the Afliftance of the fame Principle, natural 
Philofophy, and Chymiftry in particular, may be 
confidcrably improved. I fhall content myfelf with 
quoting, on this Subje^ft, the Opinion of Henckel, 
a judicious Chymift and Philofopher, who, though 
not pofTefTed of much Knowledge in Optics, clearly 
perceived the Advantage arifing from a careful Ob- 
fervation of the Colours of fuch Subftances as were 
the fubjedts of his Examination. He has frequent- 
ly profited by this Method, as appears from feveral 
parts of his Writings ; and he inculcates the Ufc 

k of 
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of it in the following pafTage^ as well as in tmay 
others : ** II eft certain que toutes les Operations d^ 
** la Chymie doivent d'abord etre foumifes a Tcxa-r 
'^ men de nos feris^ comme je ne cefTe de I'inculquer 
^' k tons ceux qui s'occupent de Tetude de la Na« 
*' ture, leur repetant continuellement que pour fairc 
" des Decouvertes il faut que dans leurs Experien- 
*• ces ils fe fervent de leurs Yeux/' 

I hope that, in thefe refpeds, fome Utility may 
arife from this Inquiry : which has been carried on 
with a view of obtaining that End, as well as of 
eftablifliing the philofophical Principle, which was 
the Objed: of my Experiments, 

I fhall not attempt to excufe the Defeds of the 
following Work, by alledging, according to the 
Cuftom of many Authors, my Want of Time or 
Attention in the purfuit of it. On the contrary, I 
can aiTure the Readei: that, if I have failed to pro* 
duce fuch Difcoyeries as may be worthy of his 
regard, I have neverthelefs, with fome Diligence, 
endeavoured to offer to his perufal the beft In-- 
formation which I was able to furnifh: as I 
have employed many of my leifyre hours in ma- 
king 
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king thefe Experiments and^ Obfervations, toge* 
ther with others relative to Optical Refearches ; 
which, on account of their Number, as well as of 
fome Difference in their Subjects, I (hall divide 
into feparate Papers, and referve for future PubU- 
cations. 



A ^ 
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Preface, p. Ixii. I. ^3* 

AFter the words among tbefe are, infcrt the pro^ 
duSlion of the Sedative Salt^ which our Chymijis 
are not able to analyfe or comfafe. 

P. 30. 1. 13. Tor this Lixivium, tczA the Alcaline 
Lixivium. 

P. 41. After I. 6. infert Although a Blue is mojl 
eajily produced, by animal inflammable matter ; yet, in 
fome cafes, a mixture of Vegetable Phlogijlon^ with 
thofe Ingredients^ affords that Colour. 
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EXPERIMENTAL INQUIRY 



INTO THE 



Cause of the Changes of COLOURS 
in Opake and Coloured Bodies. 



A FEW detached experiments^ relative to 
the Changes of Colour produced by the 
mixture of different liquors or other fub- 
flances, are to be found in the writings of fome 
Chymical and Philofophical authors, and thofe 
experiments are frequently exhibited in ledures of 
natural Philofophy. The Inference ufually drawn 
from them is, that Some change is made by fuch 

A mixtures 
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mixtures in tfie texture of the bodies whofe Co- 
lour is Altered ; but what kind of change is pro- 
duced in their texture has not ever, I believe, been 
inquired into. 

Mr. Boyle, in whofe writings arc moft of thofe 
experiments which have been fo often repeated 
without any coniiderable addition to their number, 
or any explanation of them, calls this a Secret 
change of Texture. ( i ) 

Nothing (heivs in a ftronger light the little at* 
tention that has been paid to this fubjedt, than 
that the experiments and obfervations relative to it 
have been almoft intirely confined to the Changes 
produced by Acid and Alcaline liquors on Blue 
and Purple flowers; and even thofe experiments 
will appear in the courfe of this Inquiry to have 
been made in fb defedlive and inaccurate a man- 
ner, that inflead of leading to the explanation of 
•the efFefts, they feem totally inconfiftent with the 
laws of Opticics. And though I haye colle<5ted 
many of the Experiments upon Animal and Mine- 
ral Subjeds from different Authors, yet few, if 
any of diem, have hitherto been applied to Opti- 
cal inquiries. 

Two obfervations only are to be found in Sir 
Ifaac Newton's Opticks relative to any Change of 
Colour in Termanentfy Coloured Bodies, the ofie 

(i) Shaw*t Boyle — Vol. a. pi 51. 
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on the Colours which Green Vegetables pals 
through when they wither, the other on the 
Change pf Colour produced by Acids or Alcalies 
upon Sirop of Violets. I hare inlerted both thefe 
in their proper Places, and it will appear that what 
he has. leemed to conjecture as the caufe in thefe 
two inftances only, has been applied in this paper 
to fubjeifts as well Animal and Mineral as Vegetable,. 
Had Sir Ifaac Newton been in poiTe&on of a fuf- 
ficient Number of experiments, the caufe which 
feems univerfally to operate the Change of Colours 
in Opake and Coloured bodies would, I doubt not, 
have been obvious to him. 

Out of a great number of Experiments which I 
was obliged to make in this Inquiry, I have fe- 
ledled fuch only as were abfolutely neceffary, in 
order to avoid prolixity. 

Sir Ifaac Newton has fhewn that *' tranfparent 
*• Subftances,^as Glafs, Water, Air, &c. when 
** made ver^^in by being blown into Bubbles, 
•* orotherwife formed into thin Plates, do exhibit 
*• various colours, according to their various thin^ 
*' nefs, akhough at a greater thicknefs they appear 
«< very clear and colourlcfs." (2) 

He has in the following table (3) exprefled the 
thicknefs of Air, Water, and Glafs, at which each 
colour is produced* Thofe thicknefles are ex- 
prefled 

(2) Newton. Opt. Lib. x Part 1. .i68« (3} Opt. Lib. a. 
Part 2. 
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prefled in parts of an inch divided into i>oooooo 
equal Parts. 

The tbichufs of coloured Platts and Particles of 



Their Colours 
of the firft < ^VJ • 
Order, ^^^ 



Very Black - - - 
Black - - . - 
Banning <rf' Black - 
Blue 



Yellow - - 
Orange - - 
LRed - - - 



rViolct 

Indigo 

Blue - 

Of the fecond ) Green 



Order, 



Of the third 
Order, 



"^Yellow - 
Orange -> 
Bright Red 

{_ Scarlet - 

rPuiple - 

Indigo - 

Blue - - 

•< Green 

Yellow - 

Red - - 
BluilhRed 



jlir. 



T 



I 

2 

5x 

74 
8 

9 



i^ 



fTiUtr. Gla/t. 

T TT 

i a o 

T 

14. 

3i 3t 

54 4i 

I 6i I 5^ 




21 


154 


22-,^ 


16^ 


^3\ 


17^ 


254- 


18A 


274 


20t 


29 


214 


32 


24 1 



3 IV 

44 

74 
84 
204 



I have here placed as much of Sir Ifaac Newton's 
Table as is neceiTary for the explanation of this 

Paper 
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Paper : in the latter part of the table^ which I 
have here purpofely omitted » the Colours are blen- 
ded £o as to become indidindt. 
r After having fhewn by a great many experiments 
made with Tranfparent Colourlefs fubjiances, fuch 
as Glafs, Water, and Air, that '* their Thin tranf- 
parent Plates, Fibres and Particles do according 
'* to their feveral Thicknefles, refleft feveral forts 
of Rays, and thereby appear of feveral Colours," 
he draws from thence this confequence, ** that no- 
thing more is requifite for producing all the 
** colours of natural bodies^ than the feveral Sizes 
and denfities of their Particles." (4) 

That the Tranfparent parts of bodies accord- 
ing to their Several Sizes muft refledl rays of 
" one colour, and tranfmit thofe of another, on 
the fame grounds that thin Plates or Bubbles 
do reflect or tranfmit thofe rays — and this 
^* he takes to be the ground of all their Co- 
lours." (5) 

All the experiments which have hitherto been 
made, were performed with the above-mentioned 
Colourlefs Tranfparent fubftances : and although 
the Colours of Permanently Coloured bodies are at- 
tributed by Sir Ifaac Newton to the fame caufc, 
by which they were produced in Colourlefs fub- 
ftances, -viz. to the Various Thicknefles of their 

component 

(4) Newton. Opt. Lib. 2. Part 3. Prop. 10, (5) lb. L. 2. 
Part 3.. Prop. 5. 
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component Particles ; yet no experiments have as 
yet been made on Permanently Coloured bodies in 
order to eftablifh the truth ot Sir Ifaac Newton's 
opinion, which therefore has hitherto remained 
merely fpeculative and uneftabKflied by any 
Proofs • 

To illuftrate that Opinion, and to eftabli(h the 
following Theory refulting from it, viz. that the 
Changes of Colour in Permanently Coloured bodies 
are made according to the fame Law, which is 
fliewn by Sir Ifaac Newton's experiments to have 
taken place in Pellucid Colourlefs fubftances; I 
have made feveral experiments and, befides thofe, 
I have introduced fuch ProcefTes of Chymiftry, 
Dying, and other Arts as were neceffary to explain 
the Changes which are made in the Colours of 
natural bodies. 

It appears from the experiments of Sir Ifaac 
Newton, as well as from tne table p. 4. that the 
Lefs Refrangible colours are exhibited by the 
Greater tbicknejfes of Air, Water, and Glafs : and 
that as the thicknefs of thofe Subftances is dimi- 
ni(hed, they refledl the more refrangible colours : 
fo that as the thicknefTcs of thofe media in the 
table Decreafe as they Afcend, their correspondent 
colours proceed in Afcending from Red to Orange^ 
Yellow, Green, Blue, Violet, and fo on to the 
Red of the Order next above. , 

From 
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From the Obfervation of thcfe circumftanccs, it 
appeared to mc that, if Permanently CoIaureB bodies' 
are fiibjcA to the fame laws as Tranfparent Colour^ 
lefs fubftance< are, all fuch Permanently Coloured 
bodies, whenever the Size of their Particles is D/- 
nihtift>ed^ ftkt>\A6. undergo a change of colour by 
Afcending^&om the lefs v refrangible to the mord 
refrk'bgil>M colours, and from thence to the co- 
lotirfi of ^e Order next Above ; and that fuch bo- 
dies, when the Si;^^ of their particles is Augmented^ 
fliduld undergo a contrary Change, their Colours 
in this cafe Defcending from the More refrangible 
colours to the Lefs refrangible, and from thence 
to the Colours of the Order next Below. (6) 

To elucidate this I found it neceifary to make 
experiments with Vegetable, Animal, and Mine- 
ral fu)>je<fts whereby the Size of their Particles, upon 
which their Colours depend, might be Dimintjbed 
dr Increafed' 

T!he methods which I ufed in order to diminifli 
the Size of the particles of thofe bodies which 
were the fubjedts of inquiry, were by Dijfolving^ 

Attenuating^ 

(6) I have throughout this paper ufed the word afandxo exprefs 
the Changes of Colour from the Lefs to the More refrangible co- 
lours of one Order, and from thence to thofe of the Order of co- 
lours next above : The word defcend I have ufed in the contrary, 
iignification. Thefe words refer to the Local poiition of the Co- 
lours in the Table p 4. they appeared to me the cleareft and (hort- 
eft expreffions applicable to the Changes of Colour which 1 here 
treat of. - • * 



[8] 

Attenuating^ &c. by means of Chymical Solvents^ 
Heat, Putrefaction, Dilution, &c. 

The contrary efFeds were brought about by fuch 
means as are known to Condenjfe^ Incrajfate^ or 
Unite the Particles of bodies into Larger majfes^ 
as by Coagulation, Precipitation, Evaporation, by 
Diminijhing the force of the fol vents, ftfCv .: 

The following Experiments and Obierva^tiah^ 

were made upon Vegetable^ Animal, and Mineral 

Subflances, each of thefe affording numerous in^ 

' fiances of Changes of Colour which illuftrate the 

Theory. 



Experiments up07i Vegetable Suhfiances. 

npHE Colouring particles are in a State of Sp- 
^ lution in the juices of Vegetables, while they 
are growing. Thofe juices containing the colour- 
ing particles are capable of being exprefled from 
feveral berries and fruits; and the coloured juices 
of leaves and flowers, though generally lefs in 
quantity, may be imparted to paper, cloth, &c. 
by bruifing them on thofe fubftances. 

It appears from a chymical examination, that 
all Vegetables, and every Part of them, contain an 
Acid. 

i) Whca 
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1) Wlieil Burned in* the open air they emit a 
fmoke ftrongly impr<^gnated with Acid. (7) . 

2) This Acid may be received in vefTels^ when 
the Vegetables dre diftilled by a ftrong fire. (8) 

(7) Neumann*s Chym. by Lewis, p. 463. Vegetables barnt in 
the open air, emit a copious SmoJte^ which is manifeflly impregnated 
with ck Mid^ &c.— — Into^cbefe principles, all VigitabUs^ and their 
Parts, and all the Subftances extraded from Vegetables, are re- 
loluble* 

Boerhaave Chynu Procefi 32, -— We hence learn the nature of 
that primary fmdc^ vapour, which exhales from green wood lai^ 
upon the fire, before the wood begins to grow black, take flame, 
or ignite . For thus there exhales an Acidy acrimonious, waUr, 
offenfive to the eyes, and capable of penetratins and preferving 
fuch animal flefli as is fufpended in the chimney where this vapour 
fiks : and i liquor extremely like it is colleded at both ends of a 
long piece of ^reen wood, laid with it's middle upon the fire ; 
which thus drives out a tarii/b water, with a hiffing noife. 

2. We learn the nature of the firft fmoky vapour, which arifcs 
from dry wood when applied to the fire, or from green wood after 
the former liquor is driven ofF, tho' before the wckkI beginr to ig- 
nite or burn; for this fmoke is thicker, more acrimonious, acid^ 
and ponderous than the former, containing more add fali^ and be- 
ginning to grow fomewhat black. 

3. Hence again we learn the nature of that black, grofs, and 
keen Smoke which rifes from wood thrown upon live coals, a 
little before it burils out into flame ; for this fmoke contains a very 
fliarp, fixed, and Copious Acidfalt^ together with the ift, 2d, and 
3d, pitchy Oil of our procefsjall compounded and mixed together; 
which makes a vapour intolerablv pungent to the eyes ; and this 
al(b nenetrates the bodies expofed thereto, preferves them by its 
Ac'd S?!*^, &c. 

(8) Boerhaave Chym. Proccfs 15. The common diflilled water 
of a fre(h Plant, by the Alembic -^ Let the due degree of beat 

be 



3) Th9 fiime Acid is foafid a^o i» Att OUs» 
Spirit^ Tartar aad ViAcgar pi oewed from Veger 
taUci. 

When Plants are. dried» tlMk wzu^ partft %c^ 
^ounifhedy but it appears Sgom the chymical ana* 
lyfis of them that the Acid remains^ together with 

the 

be carefnlly obferved^ and equally keot up^ (b bng as the watex 
dUtilfing into tlie receiver proves whilte, thick, odbrotks, fiipid^ 
fix>thy and turbid ; for this water fliould be kept carefully fepa- 
lated from that which will foDow it;— -for there afterwards 
rifes a water that is traniparent, thin and without the peculiar taffe 
and odour of the plant, but generally Ibmewhat tartijb and limpid, 
tho' fomewhat obicured and R>«led by white dreg^ itiattcr ^ and 
if the head of the ftitt be not tinned, the Acidiiy of this laft water 
caufes it to diflblve the copper, fi> as to becomegreeo, naufeous, 
emetic, and poifonous to thofe who ufe it. — Tne Water of the 
2d running wants the volatile part above deicribed, yet fcarce brinfis 
over the more fixed part of the |dant, except what is ibmewhat Jad 
and vapid : If when this is come olF, fceih water be poured upon the 
remaining plant, and boiled therewith, or ftfongly diftilled, there 
lifes a moTi Add JVater^ containing very little of the particular 
virtue of the plant s almoft the fawn kind ofJci^tj api>earing thus 
to rife from tbim AU at laft. 

Boerhaave Cbym. Procefs 32. Diftillation therefore performed 
ki dofe veflek extrads thefe volatile parts from vegetables ; viz, 
a water, a Spirit, an Atid Sab^ two kinds of oil, &c» — « This 
experiment is Univerfal or holds in AB trees, (hrubs, and moft 
herbs, which, when thus treated, afibrd all thefe fixed and volatile 
farts ; for thev All contain a voUaili Add Sab^ &c. 1 

Macquer Eiemens de chynie. tom. 2. p. 156. 

Prefoue toutes les plantes qui (bumiffent de Talcali volatile daoa 
la diftillarion> foumifient aujfi ^m qffis pandi gmmtiti £Addi» 
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t)^ ColQprifig particlfs and the othst campohent 
priiiciplepi ip a iblid- £Qirm ; 1^ dii$ ftate are the 
Wood^ ^4-u&d in Dying* ^ /^ • 

^his obfervatioa of the exifteace of an Acid in 
Vegetable fubje^s fuggefted to me the propriety 
of diflolving thoil' Cc^aring particles in an Acid 
Liquor, in iinitation of tHoir Natural ftate, whilfl: 
in the growing Vegetables. 
: l.idNl ihiB method in ohltir to he certsd* of the 
tatvurdpftdie-Menflvnam, by which the Colouring 
pactlcka Wirt diflblt^ in tht following E^peri«> 

{Fhi^-Ai^ lAqwiSy m which I diflolvdd the Oh 

louring parts of the Vegetables, confiiled of Water 
with raout itti eightieth t>4rt of Aqua F(ftlk% Thii 
I ISuikd: better firiced to] thefe Experiments than 
the other Mineral or Vegetable Acids C' aiid I 
have called it the /icU Liquor in the following 

When' 'I intended' !o iJbA^^K*^ the diffoWin^ 
Fbroe of this Acid Liquor, I added gradiiidly to it 
a ibiall qnadtity of a Solution of Pot AOn or tbm^ 

^:^h« Oi^i^r'of 'iW^Bi^HftfeA^s UjSdti Vt^getaMes 
is thzr^t^pifAntf^ekA&ixitiM th6 table t>. 4. be-' 
gitkiii^ \;^kh the'4<[id;'and prdcctedi^g neit to the 
Purple/ Blue, Grtih^ -and Ydllov^r. The changes 
produced itt^very one of lAiem agfee exa^y witH 
fJkH» 7fa«0fy : for tflf^fiieh'dr|^riniefiit u^ the fitrengtU 

of 
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of the Mcnftruum by which tb6 CoItfuHbg parti^ 
clcs were diffolved is Increafed [ or DmimJbeJ^ 
whereby they arc Attenuated br Indraffittcd, tht 

Colours Afcend or Dejcend regularly. 

# 

Changes of Cohur in Red Vegetable, fub- 

ftantes, ■": ' ' ' t 

FROM a variety of Red Flowers, Hi the Colour 
of which there was no admixture of bluci I 
extraded the Colouring particles, by infufing them 
for fome hours in the Acid Liquor. To avoid 
prolixity, I (hall only mention the foHowing, ws;. 



Red Balfam 
Red Poppy 
Scarlet Lychnis 



Scarlet Kidney Bean 
M6narda -~ Canada Le-* 
onurus» 



The Solution of the Colouring particles of. thcfe 
Flowers in the Acid Liquor was Kid. When the 
diflblving Power of the Liquor was weakened, by 
the addition of a Solution of Pot-A(h, the infu^- 
fion became Purple: If a ftill greater quaiHity o£ 
that or any othjer Alcaliis added, the Colour or this 
infufioa does not undergo any further Qhang9« . ; : i 

If inftead of Diminiihing the ftrength of th^ 
Acid Liquor by means of an Alcali, it's Force be 
Increafed by the ad4ition of a ^Stronger Acid, as< 
Oil of Yitriola the Colour inftfad of Definidinl^ 

from^ 
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from 'Rfd t6 Purple* Afcindi from Red ta Yellow^ 
thuSi 

Liqtfbr in which the Colouriog particles 1 
(^Red Flowers are diflblvady by the (v n 
Addition of OU of Vitriol, which f^^"^^- 
attenuates ■ — — J 

Liquor in which 'the Colouring par-lp • 
tides of Red JFlowers are diflblvcd - J ^^°' 

By the addition of an Alcali, which In t 
^Incraffatcs _]Purple. 

The fame Changes are made in the Colours of 
the Red Woods by the fame means, thus the Red 
infufion of Brazil, (p) and Logwood, (lo) are 
turned Purple by Alc^ies, and Yellow by Acids. 

The U^^ juice of Currants, &c. by the addition of 
Alcalles become Purple^ and by Oil of Vitriol 
Tellow. 

. Changes of Colour in Purple Flowers. 

THE following are fome of the Purple Flowers 
from which I extraded the Colouring particles, 
by means of the Acid Liquor. (Under the name 
of Purple I include all thofe which have any ad-« 
mixture of Red and Blue.) 



Purple Iris, 
Bee Larkfpur 
Aconite -^ Monkshood, 
Purple Garden Pea, 



Panfie, 

Sweet Williams, 

Pink, 

Veronica. 

The 

(9) Shaw^ Boyle, vol. ii. p. 83. (10) lb. p. 52, 80, 83. 
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The Colouring partKies of diefe Flotvers la die 
Acid Liquor exhibited a Red colour^ with littk or 
no admixture of Blu^. 

The Change produced in this Red liquor^ by 
the Gradual addition of aa Alcali, it very different 
from that which has generally been de&ribed; 
for it has been foppcaicd that the Flowers of tbi^ 
Colour are immediately Changed into Green hj ah 
AlcaJii whereas^ by that addition^ the Colour of 
this Red infuiion defcendsj through all the gra-- 
dations of Purple, Violet, and Blue, before It ex« 
hibits a Green, (if) 

The operations of Nature, and cho& which are 
contrived in imitation of them will, when tho<- 
roughly underftood, be found regular and con- 
formable 

(ti) The following is one of the two obfervations of Sir 
Ifaac Newton, which I have before referred to. *^ Bliies isind 
*^ Purples may be either of the feoond or third order, but the 
'* beft are of the third. Thus the colour of yiokts ftems to be 
** of that order, becaufe their Siri^ hy add Liquors iums xtA^ and 
'* by urinous and akalixati turns green. For fkkct it is of the 
^^ nature of Acids to difihe or attenuate^ and of Alcalies tp 
<* pred/dtati or imraOate^ if the purple Colour of the Sirup wali 
*< of the fecond Order an acid Liquor br aioeauatiiqp if s tfaging 
«< Corpufdes would change it to a red ot the firft order, and ao 
** Alcali by incraiTatingtbem would change it to a green of thp 
*< fecond order; whicn red and green, efpecially the green, 
<* feem too imperfeA to be the colours pit^ced by thofe 
<< Changes. But if the laid purple be ftqqioiM of t|ie. third 
*< order, its Change to Rc4 of the fecond, and Gieen ' of the 
*^ third, may without inconvenience be allowed.** Opt. Lib; 2. 
Pait 3. Prop. 7. 
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formable ta ftated Law^i Imt a Tjrtnfitktti frooi 
one of the primacy Colours 1^ anothtr which in 
the Order of Cbloois k djilaiit komk^ witlwut 
pailing through the intermediate gradations, wodld 
be an irregjjbri^ inconfiftent with the Laws oS 
Opticks*' 

In the Liquor prepared from moil of the Pi^r- 

Ele flowers all the Colours are very vivid and 
eaiitifuL. 
^ By the addition of Oil of VitrioJ the Red j^ends 
to a TelEM. 

If any of the intermediate Colours between Red 
and Gieca be wasuing ifi the Experiment, it is a 
Proof that too much AkaU ha6 been added at 
OBce > which Fault is eafily correAed by the gra^ 
dual additKM of Aqua. Fortis : For when by the 
g^adml addition oi an Akali the Colours have 
De&eaded through every gradation from Red to 
Green^ they may be made» by the addition of 
Aqjua FoFtis^ to afcend through the fame grada- 
Itone^ but in a Contrary Order i and this Experi-* 
ment may be irepeated backwards andi fosward^ 
as often as is defired, without any of the Colours 
being the leaft impaired. 

Tmie all i3m primary Colours are exhibited in 
their regular Order; from the Colouring particles 
of one aad the- fame Flower^ by mereljr Increqfing 
w Dmimjhing ^e Force of the Menflruum in 
which they aire d^olved : 

The 
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The Colouring particles of Purple 

Flowers diflblved in the Acid . Li- i Yellow 
quor, ' ' tf-*-- -/• -t-- Ax-i _i- 

Vitriol, 

The Colouring particles of Purple 
Flowers diflblved in the Acid Li- ^ Red. 



J Colouring particles of Purple^ 
lowers diflblved in the Acid . Li- / 
uor, by the addition of the Oil of f 
itriol, - - - J 

Purple} 

\cid Li-> 

quor - - - J 

"J Purple, 

Colours gradually produced in this in- f Violet, 

fufion by the addition of an Alcali, yBlue, ^ 

3 Green! 

From the facility with which the colours, that 
by the Alcali were carried Downward, are by an 
Acid made to Reafcend without being inipaired, 
it appears that the Colouring particles are not 
deftroyed in this Experiment, but only united 
into* larger MafTes by the Alcali, and Divided into 
Smaller, by the Acid. 

But when, by the addition of a ftronger Acid, 
the Red is changed to a Yellow, the particles 
feem to have their Texture deftroyed, for they 
can not afterwards be made to exhibit any other 
primary Colour by the addition of an Alcali. 

Amongft all the Changes of Colour which I 
have been able to produce in any fubjed what- 
foever, I have never found that a Primary Colour 
changes immediately into any other, tnan that 
which lies next to it in the regular Order of 
Colours. 

But 



Bat iti fiiakmg Experiments with Ibme Parjde 
Flowers, not mentioned in the above lift, an ex^ 
traordinaiy circumftance appears : Though the Red 
inf^iftfion tk them ia hiighfc and fall, as welt as the 
preen into i^rhich it is changed by the Alcalii yet 
the irtt&filiediafe &uey and the Colours on its con- 
fints, at Violet, &c. are lb very dilute, that in their 
room, the infufion is almoft Tranfparent and 
Gdiourtefe, leaving as it were, a Colourlefs gjip in 
thfe gradartibn dF Colotrfi between the Red and 
<5fefciff thus,- - / . . : 



' t 



JUii|iior inwhich.the Colduring V^^^^Xfj^^A 
<>fR<^e :Gampioo«&c. wcTBdifidbrfid^ 

CdtOtrrsfpfodut^'inf^ * 
' fliis Red ihfofem fFaint Purple. ' 
by the Gradual ICoIourfafeTfanfpftretttLiqaor. 
addition of an Al- 1 Green, 
cali, •- - -- J 

dtit tlirough in &me Flowers this faintly coloured 
or colourlefs ^ap intervenes between the Red and 



the Green, I have not met with any Inftance of a 
fudden Change from Red to GtecHt without either 
the interpofition of a bright vivid Blue^ which is 
moft common, or the faint or Colourlefs gap inter- 
pct^bd. vik thc^ i^acc of the Blue. 

l^Hfxgf tbi$ jCiATumftaoce of InvifibiHty and 
Tranfparency ill the Colouring particles, it feems 
that when thty are reduced to a certain fize with 
relatioa Co the parts of the liquor in which ihey 

C • arc 



are fafpended, in that cafe tbey exhibit no degree 
of opacity nor Colour : but when their iize is either 
Increafed or Diminifliedy they become vifible and 
coloured. . The fame circumftance is very commonly 
feen, when the Flowers haye been ,fleeped in 
Spirit of Wine, Water, &c, to which no Acid 
had been added; for though thole liquors are then 
Colourlefs ^and Tranfparent, yet it is evident that 
the Colouring particles are diifolved in diem, foe^ 
caufe the addition of an Acid or Alcali will oroduce 
Colours in thofe Liquors, w^ch before luch adr 
dition were colourlefs • 

I have found many other Indances of the fanM 
kind in the. Experiments which I have made ; I 
ihall not here enter farther into the Expl^n^tio^ of 
this Appearance, nor has it. hit^eprtOj;) I .believe, 
been remarked or jexplain€|d by any pn^. . 

Changes of Colour in Blue^Fhwecs. 

WHEN the Colouring^ particles ;0f]^0e Flow- 
ers as,' •.....;.•,•.;-. 

f 

Convolvulus^ . . . :i [ ..-j^'V} . 
Blue Lupine^ 
Spiderworty i 

Borrage^ 6cc» 

were diflblved in the Add Liquor, it pitt oft ^i&fy 
the fame appearance as that 'in' whic&Uhtt Purple 
Flowers were infufed, and all the Exj^ittients 
made with 'this this Red liquor were fimilar to 
thofe made with the infufion of furple Flowers. 

From 
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■, i From tbcferirctunibiiGetf itHkmt probable t6at 
the Colouring particles of the Purple and the 
B/ue Fiovrcts are of one iknd H^cjame Jar t, only 
differing^ in JSizey as the]r'^re divided into Greater 
or he& mafles^ bj the Greater or Lefs quantity of 
Acid; prevailing, either in the Plant while it is 
Crowing^ tir added in the Experiment. On the 
f^^e Plknt both Purple and Blue Flowers are fre- 
quently found, and the Blue Flowers often change 
to Purple, and vice verfd^ fo that all the Grada- 
tiqns bctwen Red and Blue are common to them ; 
the Change of Colour appearing to be brought 
about by Natural means, with the fame facility as 
in the Experibbents made Artificially with them. 

Thq Red Flowers, in which there is no admixture 
of Blue, are found by experiment incapable of 
being changed to Blue, as the Purple t>nfes are : 
and the fame incapacity of undergoing fuch a 
ChaAge is conftantly found in thofe FloFwers^\A&, 
they are Growings as they never are, whilft Grow- 
ing, of any Colour but Red, nor do they in 
withering Change to any Colour but Purple. 

Thus it appears that^' not withftanding the Variety 
t^ thefc forts of Experrrti'cJnts, the effeds pro^ 
duced by them are fqch &s take place in thft 
natural' Procefs, which fuch Bodies are conftantly 
undergoing while they vegetate. And our endea-^ 
vours Will generially prove vain, when we attempt; 
in* Optical Inqtiirie^ on Colours^ to produce Bflfedti 
di£%#ent from- thdfb wliich Nature itfeir ojperates*. 
fl'is'-by Man. imltattoh of Nathrci 'in this zi in* all 

other 
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otber Scieacef » that Succc^ is principally to be 
jboped for. 

All theie Experiments may be made with the 
Flowers themfelves inftead of tbetr Infufions> but 
with more difficulty tnd incociTenience^ becaufe the 
other Solid parts of the petals aAed upon^ as well 
as the colouring particles^ confo&i the Experiments 
The Colouring particles when di£i>l7ed in the 
Acid Liquor* being pure and unmixed with the 
other parts of the.Flowers^ the Experiments per* 
foraged with them are crapablc of l)eing repesfted 
with much greater eaie and accuracy.. - 

, ... 1 - ■ 

Changes of Cdhurm.Gmm VegdtaUeJubftanees^ 

* 

THE Green parts of Vegetables as their 
LeaveSf Unripe Berries and iBruits^ iio apt e^fily 
undergo a Change of Colour by the application of 
Acid oc Alcaliqc liquors : Bat by, the Gradual 
Dinw^tion of the Acid contahied in them, or by 
the Condeniation of their parts^ their Colours 
Change from Green to Yellow, Red^f)urple» &;c» 
Defcendingln the Order x>fCotours> from thf. f^me 
Cauie and according to the iamc La Ws which k^ ob? 
jfervedby the other coloured V^etablq ^ub^aac^^ 

The Berries and Fruits in their moft Acid ftate^ 
are generally Green^ from which Colour many of 
them as Currants^ Cherries^. Plums». hc^ i» fxq^ 
portiwi as they doen^ De/etnd res; ulariy^ ;iac^>fQing 
to the Order of Colours^ ;dkf04M^.alV ^^^rgiii^ 
tiona cdf Gre^n^ YclloWj^ Redi^ ^6,Jh^fMi^ 

Purple i 



;Purple ; while dieir Acid evidently decreafes^ la 
iproportioQ as thoie Changes take place. 

In many Froita as Apples, Peaches, &c. that 
•jide only which is moft ripened, by its expofure 
to the Sun, becomes Red, tne other parts remain- 
ing Yellow or Green, the Green part ftill conti«- 
nuing Acid. 

When Leaves wither, their Colouring particles 
-accede together and become united into Larger 
Mafles, by the exhalation of the Acid and watery 
p%rt9^ 19 which they were difiGolved. For when 
thmB dried by the Sun and in the open air they 
itff. founds by a chemical examinaticMi, to have 
loft their ^cid, and to have become effete. In pro- 
portion as the water and acid which kept the Co- 
louring particles of the Leaves in a State of Solu- 
tion ev^raite$» their Colours Deicend in a regular 
^adatian« Thus Sir liaac Newton in one of the 
two pafiages, which I before mentioned, has ob- 
ierved, Opt. Lib*^. Part 3. Prop. 7. " When 
'^ Vegetables Wither, fome of* them tura to a 

Greeniilx Yellow, and others to a more perfeA 

Yellow or Orange, or Perhaps to Red, paifing 
'* firft through, the aforefaid intermediate Colours* 
«' Which Changes feem to be effeAed by the 
^^ exhaling of the moiflure which may leave the 
^' tinging Corpu(cles more denfe, and fbmethinj 
ff augmented by the accretion of the oily am 
" earthy parts of diat moifture.'* 

1, The Green Leaves of the Anil and Glaftum 
hyk contrary pfoceis, undergo a Change of Co^ 

lour. 
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lour, in a contrary Order, for by being long 
deeped in Water their parts are^ diiTolved into 
a Blue fubflance which is Indigo and Woad. 

And it is probable that other Plants may be dif- 
covered whofe Leaves may undergo the fame 
change by a fimilar method of Attenuation. 

Change of Colour in Yellow Vegetable fubjiances. 

I do not find that any Experiments have hitherto 
been made with relation to the Change of Colour 
which may be efFed:ed in Yellow Flowers. However 
I have obferved that the fame efFe£t is eafily pro- 
duced in them, from the fame procefs by which the 
Colours of the other Flowers were affedted, their 
Colour Afcending, to Green by the application of an 
Acid. 

The following Yellow Flowers having been 
fteeped for Some days in a mixture of water and 
Aqua Fortis, were changed to a Green Colour not 
diftinguifhable from that of Grafs or the Green 
Leaves of Vegetables : 



Yellow Jafmine 
Yellow Thiftle 
Yellow Lupine 



Yellow Cinquefoil 
Cryfanthemum 
Butter Cups -* Ranun- 
culus pratenfis 

Many of thefe Yellow Flowers are changed im- 
mediately into a vivid Green^ by the application of 
a drop of undiluted Aqua Fortis. 

Some Yellow Flowers do not undergo a Change 
of Colour by the Addition of an Acid i but I have 

not 
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QDt found that any Colour, excepting Green, can 
be produced by an Acid from any Yellow Flower. 

The infuiions of Rhubarb, &c. are by. the ad^^ 
dition of an Alcali made to Defcend from Yellow 
to Orange and Red. 



Experiments upon Animal SuhjeEis. 

THE Changes of Colour which Animal fub- 
fiances undergo, arife from the fame caufe, 
by which the Colours of Vegetables are affedted i 
fo that the fame Principle feems to be common to 
both under iimilar circumftances. Several Animal 
fubftahces being fubje£t to a change of Texture 
froth fuch Caufes as Attenuatt^ viz. Heat^ Men-^ 
yirua^ PutrefaBion^ &c. or from the contrary pro- 
cefles, which Incrqffatey as Coagulation, Evapora^ 
tioHf &Cw are fubjedt to a Change of Colour in 
proportion as they are affeded by fuch procefres. 
^ Of this nature are the Shells of Lobilers, Cray 
'Fi(h> Prawns, &c. 

Changes of Colour in Shells. 

THE Shells of Lobfters, when alive, are of a 
Blue Colour which, though often fo intenfe as to 
be ufually called Black,' are not uncommonly of a 
light and very fine Blue^ ... 

The 
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The Change which they undergOt when boiled^ 
appeared to me to arife from their Attenuathn by 
Heat^ which is Icnown to Separate the parts of 
bodies-: and I have obferved that fo fmall a Heaty 
as that of the Sun, will completely change thofe 
Blue Shells into Purple and Red^ which are the 
Colours next in the Order above the Blue. 

From the known Alcaline quality of thefe Shells 
I was induced to try whether I could not, by So- 
lution in an Acid, produce the iame Red Colour 
which is ufually effe^ed by Heat« 

'For this purpofe I fteeped the Blue Shells of 
Lobfters in Aqua Fortis, by which means dieir 
Colour was changed to Purple, Red, and Yejlow. 

The SbcUs of Cray Fifli alfo,. after I W ftofped 
theoi in Aqua Forti^ or Spirit of Salt, were 
changed into a; Red not diftingui(hable fironi.U^at 
produced by Boiling them : By a longer continue 
ance ia either of thofe Acids the Red was farther 
changed into' Tellow. 

The Rfd parts of the Shells of Prawns, by the 
fame treatment, became alfo of a beautiful ^rVZ- 
Shells of Lobfters by a longer Con- 1 yellow 

tinuance in an Acid — J 

Shells of Lobfters fteeped in an! Red 
Acid — — —J Purple 

Shells of Lobfters — -— -jfllue 

Cbang€s 



Changes of Cohur in Milk. 

* IF frf^ih'Cpw's Milk be coagulated^ by dropping 
^*' oif Tartar iato it graduaUy^ while it is boil- 



mg. it's; , Cc^ur :pafle8 through every gradation o£ 
Yellow^ brangCt and Red, in proportion as the 
Liquor is Coagulated into a Thicker mafs. (la). 

U is conftantly obferved that Milk when diluted 
with Water, by that Method of Attenuation^ be- 
comes 'Blui£h. 

\\ Thus from one and the fame Liquor, the five 
firft Colours of Sir Ifaac Newton*s table are pro* 
duced in their regular Order, in proportion as the 
component parts of it are united into Larger mafles. 

Cow's Milk diluted with Water - |Blui(h. 
Cow's MUk - . . . jwhite. 
Cow's Milk Coagulated by Alcali - | Yellow. 

Cow's Milk farther Coagulated - Ir^T^' 

See the Colours of the firft Order in the Table, 
with which thefe exadtly correipond. 

D Changes 

(12} Boerhaave Cbym. Procds 91. 

Kecent Cow's milk CoagulaUu turns TtUow^ and RU^ by boil- 
ing over the fire with fixed Alcali. 

Dilute new cow's Milk with a little water, boil it in a clean vef* 
fcl, and by degrees drop oil of artar per deliquiam Into it % it will 

thus 
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Changes of Co^ur in' Bhtnt. 
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ALL the Aninial humors becb(ne ilififrtt^r, ' apd 
arc rdb^ed by PiitrefWlibfl. TticT?S(w 
of theBiood, according to Sfr JxAiiiWifi^ti^ifht 
Putrefaction changed to Crr^^ and the Urtfennefs 
obfenrable in falted Meats» as welt as fn the 
Putrefied parts of Anhnals^ is afcribea by hinor to 
Putrid Scrum, (i 3) ' / *^ • 

The Red Craffamcntum^ by long- cxpofurc;-ttt 
the air becomes Yellow, (i 4). The Colour rrr eisich 
czk j^cending one degree by .this meaps of* DiiP* 
folution. 

Ch((nges of Cokur in Bik. • - • r • , 

THE Bile differs confiderably from the other 
Animal Fluids in this refpe<ft» that even when 
Recent it is Alcaline. It appears from a Memoir 
of Mr. Ciulety Acad. Sci. Ann. 1767^ that it con- 
tains a <|uaiftity of the FoflU Alcali. 

From the Akraline quality of the Bile, I was in-» 
duced to think, thatthe addition of an Acid- would 
Di£blvi or Attenuate iu 

I. Having 

thus begin to turn Telbw^ the more h as imn Alcali is added^ 
and the boiling the longer cootinoedy (b as t^p^s from a fainP 
Ttlbw into ^ Rfi Cobur. ^ 

At the fame time it coagulatti m9ri and mon^ and feparates tntc 
curdy maffet, though nocfo targe »id firm> nor ib oaiily harden- 
ing» at tboTt produced bf acids. At leogrb bv htUf^ the whoLsi: 
k^ enough, it becomes a Tbicij Rsd^ Coagutaud Mafs* 

(13) Pringle, Difiafes tfthi Jrmy^ Append, p. So.. 

(i4)Boerhaave9Cbym. PK)ceisii4.> 



: i . r H^vicij^ (]pi(rel<ve procured foiue Fit(t\ Bile o£ 
an Om$ iVfhKh w^ JT^Iv^^ wi^pvA a/iy admixture 
of.lGffCDrr to ap oiinpp of ijus 3Ue I added a 
feaH^oonful; of $pjrji of Salt^ wbkh inimedidtely 
changed it's Tellow Colour into Green^ the fame 
change .vv!ttS:fi0e^bcd l)y Ai^ua Fortia. I find tj^at 
Baglivi and others have reniarked that Acids pro* 
ducfi tlni $flSb^. (15.) 

2^ Tq cJ^afQioe th«t e&dt of 4ttinmting this 
•Bile by Heat^ I exppfed a part of it, while frefh^ 
to a degree of Heat lefs than that of boiling water, 
for a quarter of an hour, and found that by this 
means it'^s Te^piB Colour was changed to Oreen, 
though no fehfiblc evaporation had taken place. 
yhi9 Change is fimilajr to that which is effected 
by^ He^ in <he Shells of Lobfters, the Colour jn 
e^ph csdk Afcending one degree from the fam« 

• ' 3'/T9 ^Jiy A» eJSFedk of Tutrtfa^m in PIlToIy* 
in'g an(I Changing the CqIoik' of the BUe, Ilef^ 
fome of it ftaodiog in the open air in a glafs vtSf^t 
and I ob£erved that it changed gradually froni 
Ifflkm-XQ a Gr^enf fimilar to that which was 
pro4ttCe4 by,:-J^<ri// Of the ^ddifiorj of jin AfU, ' 

■* ■ 

. . •, ■ ^ 

Changes of Colour in Urine. 

WHEN frcfh Urine is Incraffated by diftilling 
Crom it the Watery part, *^ the remaining Urine, 

(iS) Neumaitfi Qiym ty Lewia, f^sk* ,- , 

• • • •*• .... .. .1 1/ 
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^^ in the mean time» ghdnzMy Changes from if g 
*' natural Straw Caiaur to' ReJ, and the more of 
^ this pettucid water tomes over; the deeper that 
'< jRfi Colour appears.** Boeriiaave, Chym. Pro- 
cefs 03. 

The remaining Hftd liquor is not either Alcaiine 
or Acid. 

Thus by merely Incraflating the Uritte by means 
of Evaporation» it's TeUow Colour is mada to 
Defcend gradually to Orange and Red^ 



Expgtimertts upon Mineral Suhftancer. 

THE Metals afibrd numerous inftances in con* 
firmation of the dodtrine already explained ; 
for almoft every operation^ to which diey are fub« 
jeded exhibits a Change of Colour perfe^y agree** 
ing with the Law which we have obierved in vege-- 
sable and Animal Subftances. 

The imperfed Metals afford the greated variety 
of thele inftancest as their Texture is liable to 
manv Changes^ accordingly as they ^e aded on 
in different operations : for every Change o{ their 
texture is accompanied by a correfpondent Change 
of Colour. 

I (hall endeavour to ilhifbste this» m the firft 
place by confidering the numerous Changes of 
texture and Colour to which Iron is fubjedt, and 
by (hewing the agreement of TeMifre with the 
Change of Cobur ixk that Meta!» 

Cbanger 
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Changes of Colour in Iron. 

IRON diffolved in the Vitriolic Acid^ diluted 
by a fufficient quantity of Water^ and afterwards 
Cryftallizedy forms Green Vitriol of Iron. 

When this Green Vitriol is expofed to a ftrong 
heaty the Acid Menftruum is tlriven off from it, 
in form of Spirit and Oil of Vitriol^ and in pro* 
portion as the Iron parts with it's Acid Sohent^ 
It's Colour Defcends from Green to Tellow^ Red and 
Purple. (16) 

Thefe 

( x6) Neumann's Chym. by Lewis, p. 1 79. Vitriol of Iron — 
On urging it with zfironger nre. Add Fumes fucceed the watery 
ones, the matter becomes Tilhw^ *Red^ and at length ot a deep 
PurpHJb Red. 

I have not, amongft the Colours, which arife fmm the dlf- 

charge of the Acid Solvent, mentioned the Whitenefs and 

Opacity which Vitriol aflfuoies when expored to a gentle heat : 

b^ufe thofe appearances are not occafioned by the difcharge of 

the Acid Menflfruum, but by the evaporation of the Water 

only. Both the Opacity and Whitenefs are caitfed by the dif- 

continuity of the parts of the Vitriol, for the Watea^ being 

evaporated leaves the Pores which it has forfaken either empty 

or replentihed with Air, which is a Medium of a diffimnt 

denfity from the other parts of the Vitriol. Sr I&ac Newton 

has given feveral Inftances of Whitenefs and Opacity arifing 

from this caufe: (17} ** The moft tranfparent Subftances may, by 

** evacuating their Pores, or feparating their parts, be ren~ 

<^ dered fufiiciently Opake, or &aUi or wet paper, or the Oculus 

*' Mundi Stone by being dried, Horn by being Scraped, Glafs 

*^ by being reduced to Powder, or otherwife flawed, Turpea- 

*^ tine by being Stirred about with Water till thqr mix imper- 

^ fe^yV and Water by being formed into oumy fmall bubble^ 

either 
(17) Opt. lib. 2t Part. 3. Prop. 3% 
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Thcfc are the Colours exlubited by Green Vitriol 
in proportion as it's Solvent part is diminifhed. 

Whci\, on the contrary, a BHi greater Solution 
of the Iron than that whidh tak«es place in the 
Green VitfioU is effededj *the Colour is found Co 
Afcend from Orcen to Bke^ Purple^ and Red. 

This fcems to be the State .of the Iron in the 
pigment called Pruifian 'Blue» for the Metallic 
parts are Dijohed and greatly Attenuated by the 
Alcali and Animal Phlogiftont previous to the ap- 
plication of the Acid ufed in the procefs. 

As a confiderable quantity of Pruflian Blue is 
obtainable from this Lixiyium^ v^ithout any x)ther 
addition than an Acid; the cauCe of that Blu^ 
Colour may be eaiieft inveftigated from the con^ 
fideration of the fimple Lixivium^ without the 
admixture of the other ingredients ufed in the 
ordinary procefs. 

It is evident that the Lixivium produces it'5 
tSeSt by Djffohing the Iron, for if tne Lixivivm 
itfelf be examined without the addition of any 
Ferruginous or Vitriolip matter^ it is found to have 
Diflblved the Iron which was contained in the in- 
gredients of which it was formed. 

That 

*^ either alone in the form of Froth « or by (haking i^together 
*« with oil ^ Turpentine, or. oil Olive, or with fome <jthcr 
** convenient Liquor, with which it will not perfedly incorpo- 
«« rate. And to the increafe of the opacity of thefe bodies it 
^ condaces femething, that by the %7A Obfervation the Re- 
«* flexiom of very tbin franTparent Subilaniees aro ronfide- 
*^ rtUy ftronger than thofe made by th^ ijunj: Subftances of a 
** gieater Thickneft-** 
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That ih6 Li^ivkiih^ is i Sa/vm* 6f the Iron ift 
t(he Prtoeef^ rfnd lidt fhei Precipitant ci i« as- hatfit 

Ctimftafices. 

I J 'A cortfid&fabBft qutfrttily of ^;^ is alw*yft 
foMtidi' tHJJhhed m the Lixiviuitt itlcif; 

*. The ffiirieral Acids, which con^iiv no Iroif>. 
Precipitafe^ tlMt metat from theLixivknl) m which 
it was Dijfohed. 

hi Kfcc manner it is by means of it's Aadthzt 
Vitriof prtaipit'dies^ Iron fh>m th<j Lixiviutfk » It is^ 
cleafr that the Iron contained in th'e^ Vitric^ is not 
neceffary to the precipitation^ for the\/f^ without 
th^ Iroft' is, in f his cafe, an« tf[t&,xjL^ Precipitant r 
mi th\it metal remains conitatolly D^ohed ia' the 
LixiviBm, with tbte PhlbgiHtofi^ W&eii no Acid i^ 
added to it; 

To a tea^fpoonful of Iixivium> faturated with 
PtnffianiSlue in the mainner deicribed by M.Mac-- 
quer» I ad&d fome Spirit of Salt> by which a 
tery firit Blue was immediately produced^ and 
this happened whether the Ltxiviiiifli w^ di^tlted 
Kwth Water or not. 

This Experiment wab repealed ievtfdl times, i^ 
it feemed to contradidi an a£ertion of M. Macq^ueTt 
to whom the public is {io much indebted for his* 
Difcoveries on the SubjeA. 

From having overlooked the Iran Diffi^wd in the- 
JLfixroiumy fome eminent Chymifts^ have trofted to 
the Blue Colour produced by it^s mixture with 
Add^ Liq^rsji, as ai tcfk that hmit contamedim 
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them. Margraf, from the application of this 
Lixivium to each of the mineral Acids by which 
a fmall quantity of Lapis Lazuli had been diflblved^ 
and from the Biue which arofe on the mixture of 
thofe LiquorSf concludes that the Acids had ex* 
traced a fmall quantity of Iron. (i8) But it is 
certain that the fame Colour is produced by a 
mixture of the Lixivium with Actds which con- 
tain no Iron. 

Independently of this procefs it is apparent that 
an AkaJi^ fuch as is ufed in the preparation of Pruf- 
iian Blue^ is capable of Dijfohing Iron under cer- 
tain circumftances. 

Pot-Aih and other Fixed Alcaline Salts are 
ufutlly prepared by Lixiviating in Water the Salts 
which are contained in the A(hes of Vegetables, 
and afterwards evaporating the Solution till the 
Salt remains dry. Iron is conflantly found Dif- 
fohediti thefe Luchia ; and the Salt procured from 
them» by means of this Ferruginous mixture^ com- 
municates to Gla& a Green or Blue Colour. A 
certain proof that Fixed Alcaline Salts are indued 
With a power of Dijfohing Iron : But the quantity 
of Iron diflblved in Alcalies not united to an 
Animal Pblogijion^ is much lefs than that which 

the 

(i8) Margraf. Opufc. Chym. DiflTert. 23. 

je me mis li-dcAus a eprouver toutes ces SolutUm^ diacone 
a part» avec la leffive d*une calcination d'alcali avec du (ang ; 
ct en avant latur6 ces folutions, je remarqpii que celle qui 
ayoit 6te faite avec Tacide du nitre fe pF6cipitoit mieux que toutes 
les autres fous une Mle coukwr hbui apuprtwi qifilU rfnftrmi 
UH petit fipmbre difortUuUi tie Fir. 
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the Lixivium ufcd in the Procefs of Pruffian ttuc 
diiTolves. 

If a Solutipn of Iron in the Nitrous Acid be 
mixed with a Solution of Pot-Afli, it becomes im- 
mediately and pcrfedly Dijfohedhy that Alcali. (19) 
I have in the fame manner applied a Solution of 
Vitriol, as I fliall. relate hereafter. 
• It is obfervable that neither the Iron which is 
found DiiTolved in Alcaline Salts, nor that which 
is communicated to Alcaline Lixivia by the ad- 
mixture or Solutions of Iron in Acids, produces' a 
Blue Colour : this will be proved to depend on 
the Abfence of an Animal Phlogifton; as will 
appear from the confideration of the Pruffian Blue, 
and from feveral other Inftances, in all of which 
I fhall (hew that the prefcnce of an Animal In^ 
flammable Principle, United to fuch other Ingre- 
dients, as are lifed in the procefs of the Pruffian 
'Blue, cohftantly produces that Colouf. 

i) Henckel difcovered that a Lixivium from the 
Afties of the Kali, upon the addition of an Acid, 
yields a Blue fimilar to the Pruffian Blue : but 
I believe no caufe has hitherto been affigned, 
why that Plant affords a Blue, preferably to the 

E other 

(19) Juncker, Confpeft. Chem. Vol, i p. 57^. 

Major adhuc ccrnitur difTerentia in confuiipne folutionis 
ferri per aquam fOTtem h6ix ec /alts alcali fixif quippe folutio 
ilia ferri fi in faturum lixivium alcali copiofum immittatur, 
utraque fine prscipitatione copulantur. lb. 230 -— namque 
epdem, oiomento, quo ferrum ab acjdo decidit, ab alcali com- 
hibitur. 
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Other Vegetables in the AJhes of which Inm is 
equally to be found. 

I ihall therefore endeavour to point out the 
Specific Difference upon which this depends. 

That the Kali contains an minimal Pblogijion, I 
apprehend* will appear from thefe drcumftances : 
a Volatile Salt* and an Oil exadly refembling an 
Animal one* are obtainable from it; the plant 
when putrefied yields a fmell not diftinguimable 
from diat of putrefied Animal Subftances* and io 
that (late it is reforted to by Flies* and Worn^ are 
bred in it i when expofed to a naked fire* it's ' 
finell refembles that of burned Feathers or other 
parts of Animals, (^o) 

This Animal Subftance feems to have been re* 
ceived by the Plant* during it's growth* from tlie 
Sea- Water* which appears to be impregnated with 
an Unduous matter* arifing probably from the 
Animals which inhabit it : by this Unctuous or 
Saponaceous quality the Froth* which arifea from 
the Agitation of the Waves in tempeftuous wea- 
ther* is caufed« 

Thu* 

(20) Flora Satamifims Stipplem* Cap. 2. Henckel who has 
m this Chapter given the account of the Kali, which I have 
here related, attributes the Bhie procurable from this Plant to 
the refult of an Acid united to the earth of any plant which \% 
impregnated with Sea-Salt. ** Je crois pouvoir conclure qu'il 
^^ eft poflible de faire une Cmiliur bkue avee la ttrre d'une pkinte 
^ impregnee de Set MariM, et un Acide quelconqiae." He does 
BOC fuTpefl that Itm was concerned in the produAion of that 
Colour : nor has it been hitherto obferved by any Writer that 
I have met with that the Marine Plants are really pofleflfed of «» 
JmmaJ Primiplf^ 
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Thus the property in the Kali of yielding a 
Blue Precipitate feems to depend upon this diffe- 
rence of it's Inflamniable Principle from that of 
other Plants. For the Kali is naturally ftored with 
an Animal Phlogijlony which enables it's Alcaline 
Lixivium powerfully to diffolve the Iron con- 
tained in it's Afhes. The Fixed Alcaline Salts of 
other Plants acquire the fame Solvent Power by 
the Artykial Addition of an Animal Fhlogifton^ 
viz. that which is contained in Blood or other 
parts of Animals Calcined with thofe Alcalies. 

2) Anothef remarkable inftance of the Solution 
t/ilfbn by a Fixed Alcali appears in the Deflagration 
of that Metal with Nitre, for by that means the 
Inm unites with the Alcaline Bafe of the Nitre, 
and with it becomes folublc in Water : the Solu- 
tion is tinged of a Purplijh Blue. (21) 

This Colour appears to me to be evidently 
caufed by the fame Ingredients, which produced it 
in the Prullian Blue. For it is well known that 
Nitre is poflcffed of an Inflammable Mattery and 
I apprehend that it imparts a portion of that Prin- 
ciple, together with it's Alcali^ to the Iron, during 
it's Detonation with it. 

It 

(21) Juncker, ConfpeA. Chem. Vol. i. p. 934. 

Ferrum cum nitre accenditur experimento Croci Zwelferi, 
ubi a equates partes limati ferri et Nitri in tigilliim candens im« 
mittatur, et fada fulguratione, mafla cito exemta elutrietur 
aqua aflfufa, hsec faturate^/i»/^^ non rubro ut vulgo (cribunti 
Colore tingitur. 
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It is probable that the Fhlogtftan of Nitre is of the 
Animal kind, as it owes it's Origin chiefly to fuch 
Animal matters as yield an Oily Urinous Salt, {27) 

Kunckel obtained from Blood, (the Subflanca 
ufed to impart it's Phlogifton to the Alcali in the 
preparation of Prulfian Blue) a twentieth part in 
weight of Nitre. (25) 

I do not fee any reafon to difbelievc that a por- 
tion of the Nitrous Acid is, during the Detona^ 
tion, unite.d with the Iron, as well as the Alcali : 
when it is confidered how great an Affinity xhttt is 
between that Acid and Iron. 

This Detonation therefore may be confidered a« 
an Operation fimilar to the Calcination, by which 
the Lixivium ufed in the Procefs of the Pruffian 
Blue is prepared : For in both a Fixed Alcali and 
an Animal Oil are united by the force of Fire. 

The 

- (22) Neumann's Chym. by Lewis, p. 19?. 

All Animal and Vegetable Subftances contribute to the pro^ 
dudtion of Nitre, in fo far as they are fufceptible of putrefa6tion» 
Animal Subdances, as being mod difpofed to putrefy, ate for 
this ute the moft proper ; and the foft and fluid parts more fo 
than the folid and the hard. — The followring compofltions are 
proper — Lime, Salt, rafped Horns and Hoofs, cuttings of Lea«> 
ther, and other refufe jfnimal SubAances, human Urine, &c. 

(23) Juncker, Confped. Chem. No\. ii. p. 325. 

Kunckelius ex Sanguine animalium Nitrum fequentd modo pa- 
ravjt. Sanguinem recentcm in locum calidum ad putrefcendum 
ram diu repofuit, donee interram converfus eflet: Hancterram 
portea elixando, lixiviumque ad cuticulam ufque evaporando, 
et demum cryflallizationi exponendo tracflavit, atque hac ra>- 
fione genuinum Nitrum obtinuit; ea quidem quantitate ut 
centum librae fanguinis quinque et pluces libras Nitri fuppedir 
taflcnr., 
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The other ingredients ufed in this Experiment, 
viz. Iron, and a Mineral Acid, as well as the 
jPiied Alcadi, and Animal Phlbgifton, are fimilar 
to thofc employed in the preparation of Pruflian 
Blue, and the Colour, refulting from the mixture 
in the prefent cafe, is^ nearly the- fame. 

The mixtirt-e of Purple with the Blue, whicH 
Wkes place more in this preparation than in the 
Pruffian Blue, will be explained prefently, 

i have, • in tlie note, given the Procefs as I find 
It related by chymical writers, the Remarks and 
Explanation of it are fuch as have occurred to 
mCi' *':•••■'■ •• ■ 

"^ 3) I had m^ny years fince obferved that Gallsy in- 
fufed in diftiUed Water only, were ready Solvents of 
Iron : and by a Solution of that Metal in an Infufion 
of Galls, I not only prepared an extremely Black 
and durable Ink, but by it's means, without the 
addition of any Acid, I dyed Silk and Woollea 
Cioth of a good and lafting Black. 

I was fatisfied from many Experiments which I 
have made oii thofe Aftringents, that they contain an 
Inflammable matter which, from the means of their 
formation as well as from other reafons, appear to 
be principally of the Animal kind. One remarkable 
cfFedt arifing from this Phlogifton in Galls, is the 
ready and violent EfFervefcence which takes place 
when they are diffolved in the Nitrous Acid : 
For, upon mixing Galls with Aqua Fortis, I 
found that they were diffolved with an ebullition^ 
heat* and rapid emiflion of Fumes, eq[ual to thofe 

which 
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which accompany the Solution of Iron in the fame 
Acid. 

I (hall in a future paper (hew that Galls« even 
in their intire ftate, before they have been burned^ 
contain a large quantity of Fixed Alcaline Salt. 

Several other curious Circumftances attended 
the examination of Galls, but as they do npt re- 
late to this Subjed, I (hajl referve an account of 
them to another occasion. 

After having obferved that an Animal Pbhgifton 
and the Power of Dijilving Iron were United in 
the Infufion of Gal/Sf as well as in the Lixivium 
ufed in the Procefs of Pruffian Blue i it readily 
occurted to me that the mixture of ^b^r of thefe 
Liquors^ with a Solution of Vitriol, produces the 
cfFcft of Changing it's Colour from Green to Blue^ 
by one and the fame caufe, viz. hy farther diffolv^ 
ing the Iron contained in the Vitriol. 

The produ^ion of Black, Blue, and Purple in 
Vitriolic and Chalybeate Waters, from the ap-^ 
plication of Galls and other aftringent Vegetables, 
has been conftantly obferved, but I believe the 
Ctf^ of thofe Colours and of the difference of them 
has not hitherto been afligned. I (hall, in order 
to explain thefe appearances, relate fome Experi* 
ments and Obfervations which I have made on this 
Subjeft. 

Iron feems to be in the moft perfeft State of 
Solution in the Chalybeate Waters : Their Tranf- 
parency, their Want of Colour, and their Medical 

Efficacy, 
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Efficacy, arife from the Iron contained In them^ 
beine divided into ejtrcmdy minute particles. 

This minute ditrifion of the Iron is undoubtedly 
caufed by the Ingredients which are added to the 
Vitriol m thofe Waters. Thefe ingredients, as 
appears from the accurate experiments of Seip, 
are principally an Alcaline Salt, and a calcareous 
earth. 

Having learned from hence, that the Iron fo 
tnmutely divided in thefe Waters is united to an 
Alcali^ as well as to the Vitriolic Acidi in order to 
producQ the like effedts by artificial means, (as far 
as rdr^tes to the fubjcft of this paper) I made the 
following Fxperiments. 

To four ounces of a Solution of Pot-Afh, I 
iaddfed half a Drachm of a faturated Solution of 
Green Vitriol^, after this mixture had flood foine 
time, a great part of the Iron was precipitated. 
I then decanted the clear Liquor and filtered it. 

To an ounce of this liquor I added one fmall 
drop of an infufion of Galls, which inftantly pro- 
duced in it a beautiful blood Red, without the leaft 
admixture of blue. 

To an ounce of a faturated folution of Green 
Vitriol I added one drop of an infufion of Galls, 
which produced in it a Blue without the Icafl ad- 
mtxture of Red. 

From thefe Experiments it appears, i ) that the 
Iron contained in Vitriol is capable of being farther 
dyjbhed in a Fixed Alcaline fubflance, for a fmall 
quantity of that MetaU is in this experiment Dif- 

fohed 
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folved and permanently diflfufed throughout a large 
quantity of the Solution of Pot-Afh, 

2) Green Fitrioli which with Galls aflForded a 
Blue Colour, when farther dijjblved in an Alcalt^ is 
found to Afcend from Blue to Red^ by means of 
that Attenuation. 

3) It appears, from thefe Experiments, that 
the different degrees of Purple- and Blue^ which 
have been obferved in Chalybeate Waters, may 
be eafily accounted for, from the Greater or hdi 
prevalence of the Acid or Alcaline Ingredients jn 
thofe Waters, 

4) As an Infufion of Galh has been already (JbewD 
to poflefs a power oi Dijfohing Iron^ xhtBlue^Co-^ 
lour into which Green VitrioJ is changed by 'the 
addition of thofe aftringents, feemsto arife froni 
the Iron in the Vitriol being farther Attenuated 
by the: GaHsi it's Colour Afcending accordingly 
from Green to B/w^, the Colour next above. 

In the fame manner, when to a Chalybeate 
Water, which with a Small quantity or Galls pro- 
duces a Blue or bluifli Purple, a Larger portion of 
Galls is added, the Colour Afcends from Blue to 
Kedy by means of their iS^/u^/?/ quality. 

Thus it appears tbat Green Vitriol, by the addi- 
tion of Galls which per fc poflefs a power of J^if-- 
fohing Iron, Afcends from Ureen to Blue ; and that 
the fame by ^farther Attenuation mz fixed Alcali^ 
or by a larger quantity of Galls^ Afcends farther 
from Blue to i?t'^ being ftill farther Divided. And 

5) It appears that in the produiflion of Blue 
or Purple by the union of Galls and VitrioU fimilar 

Principles 
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Principles are employed, as in the production oif 
thofe Colours in Pruifian Blue, the Blue from the 
A(hes of Kali, and from Iron deflagrated with 
Nitre : For I have (hewn that the Ingredients in 
each of thefe proceflcs, are Iron^ a Fixed Alcali, a 
Mineral Acid i and an Animal Pblogtfion. 

It mud here be obferved that in all thefe pro- 
cefles the Phlogifion^ befides it's Solvent power, 
produces another cflfetfl on the Iron : For by 
uniting with the Metallic particles, it greatly In- 
creafes their Reflective and Refractive power, and 
thereby enables the folution of Vitriol, &c. (which, 
according to it's degree of dilution, is cither 
Colourlefs or faintly Coloured) to exhibit an ex- 
tremely Vivid Colour. 

The Change of the Colour of Green Vitriol 
therefore from Green to Blue and Purple is caufed by 
the Solnknt quality of the Galls ^ &c. and the Vivid- 
nefs of the Colour is occafioned by the addition of 
the Inflammable matter to the ferruginous |>ar- 
ticles, whereby their RefleCtive and Refradtive 
power is greatly increafed, according to the Doc- 
trine of Sir Ifaac Newton, who has (hewn that 
the Reflective and RefraCtive powers of Inflam- 
mable bodies are much greater than thofe of other 
Subftances. 

This Obfervatiou of the Increafe of Vividnefs 
when Inflammable Subftances are ufed, fuggcftcd 
to me the thought of DiflTolving Green Vitriol in 
Spirit of Wine, and I accordingly found that the 

F Blue 
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Blue Colour produced from tfaiM SolutioAt hy iht 
Addition of Galls, was extremelx beamtifBl and 
Vivid, greatly exceeding that which arofe from 
4hc Solution of the farae Vitriol in Water. 

The other circumftaAces of thefe ^pimoc&s^ re-* 
lative to Blue Subftances produced from Irm^ may 
be alfo illiiftrated by the cpafideratioQ of' the qua- 
lities of the Ingredients which cnier 'mto t^ir 
compolition. 

It is well known that Inflatx>maUe Subflances 
are mifcible with Fixed Alcaline Salts, and with 
them form a faponaceous compound. 

The rcadinefs with which the Animal Pifogifion 
is united to Iron^ appears from the coavtdjoo of 
that Metal into Steel, for in that operation, the 
Iron imbibes from Horn, Leather, or other Animal 
Subftances, fo much PhlogHlon, that it bocomcs 
faturated with it : and the Calx of Iron^ like that 
of all other imperfeiS Metals^ i\cadily maitcs with 
Fat Subftanoes in general. 

It is not therefore to be wondered at that the 
Infiammablf Principle^ which appears to have fo 
great an Affinity with Iron (hould by it's Union 
with Fixed Alcaline Salts^ cbmoHinicate to then^ 
a greater Solvent power relative to that MetaL 

From thcfe Experiments and Obfervatione it 
appears that Green Vitriol, in proportion as it is 
Deprived of it's Solvent part> is changed to Tdbw^ 
Orange 9 Red, and Purple ^ and by a contrary pro-« 
€ei&> yiss* by a farther Attenuatioa by meana of 

the 
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the Phlogifticated Lixifkhn^ in the Pjocefs of 
Prufiian Sue, Stc the* O^oor of the Iroti Afcenis 
from Gfieen to Bh^ 

•m 

I 

Iroa attenuated by Aleaik and ^^^^Imu^ 
gifton --••---.- j 

Vitriol of Iron -----* i Green. 
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1 Yellow. 
Vitriol of Iron In proportion as its Sol-f Orange, 
vent part is expelled - - -: - fRed. 

J Purple. 

- Thtis all the primary Colours are produced from 
the iamc Metal> in proportion as it's particles^ 
are Attenuated or liter ajfated. 

Changes of Colour in Iron, united to Glafs. 

IRON is not only Soluble by the means hitherto 
mentioned, but it may be DifTolved alio by mixing 
It with other Subftances which are capable of be-* 
ing intimately united with it. 

Glafs is one of the moft convenient Subflances 
for this puTpofe : For according to the Quantity 
of Glais u&d in di/Tolving the Iron, and the de- 
gree of Heat employed in cfFedting the Solution^ 
all the primary Colours are produced. 

t^ed. 
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Red, 

Thus when a large quantity of calx of Iron is 
united with zfmall proportion of Glafs, and a mo* 
derate heat is applied, the jR^^ (24) Enamel Colour 
rs produced: the Red generally ufed on the For-- 
celain of China is faid to be of this kind. A Red 
Glazing for earthen ware is alio made from thefe 
ingredients. (25) 

Tellaw. 

If a Lefs proportion of Iron be mixed with 
Glafs it imparts to it a Yellow Colour : by thia 
means Topazes are imitated, and I have produced 
feveral forts of Tellow by diflblving a proper quan- 
tity of Iron in a tranfparent Colourlefs Glafs.i 

Iron 

(24) Fclibien, Princ. di TArchi. — Lib. 3. Cap. 10. — rf^ 
Vmail 310. •• LrC Raugt qui rcprcfente a peu pres le Vermilion, 
•* eft wit avec du Vitriol qu*on calcine entre deux creufets iuttez. 
*^ II ne lui faut qu'un/ztf tnediocn d'environ Cine beure.*^ 

Art di la verrerie^ di Neri, Paris, 1752, p. 70. 

Le crocus manis ou faffran de Mars n'eft autre chofe qu*une 
bonne calcination du fer, au moyen de laquelle il donne une 
couleur ties Rouge au Ferre. . 

(25) Kunckel, Art de la verrerie, Lib. 2. §53. 

Autre couverte Rouge encore plus belle ; Prenez des mor- 
ceaux de verre Wane ; reduifez les en une poudre impalpable ; 
prenez enfuite du P^itri^ Calcine jujqu*a devemr Rduge, ou pluiot 
du caput mortuum qui refte apres la diftillation de Tbuile de 
vitriol, cdulcorez le avec de Teau chaude pour enlever les fels i 
prenez de ce caput mortuum autant que vousjugerez en avoir 
befoin, et mclez le avec le verre broye j vous aurez par ce moyen 
im trcs beau Rouge dont vous pourrez vous Tervir i peindre„ 
vous ferez eniuite recuire votre ouvrage. 
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Iron is alfo frequently ukd in TeUop Glazings for 
esEPthett 'ware. (26) - 

• * - '• -r . , • i » \ { ! i . . . < •' . . •■ ; I ' f I I . ■ " 

; :- '.,'-.. ■ .Green. , r-. , r 

r expofed: to ;a gfeat degree of heat^ and for a 
coniiderable Tii^e^ a piece of Tellow Glafs, which 
ha4i recciivedtjifisitipgq froip. Iron alone; by this 
means; the- }j!?//0^.w^ changed into Green. 

I have, in a former paper, (27) fhewn that the 
Greeny -lyith: whicii )the Ghfs ufed for bottles is 
tinged* isoccfifioned fey^the /r^/j contained in the 
Veget^blei Aihes and Sand, of which that Glafs is 
compoied. The Quantity ,of Iron contained in thefe 
materials^ is qouch lef^ than that which enters into 
thfic-COropofitipnof the, Tellow^ and Red Glafs: 
the iVegJetable . Aflies contain a very fmall propor- 
tion of Iron I' From the Sand I feparated, by a 
magnet, grains of Iron ore weighing about one 
twentieth part of ithe jSand i and it is probable that 
thofe. grains dp not confift intirely of Iron, but are 
mixed with a ftony matter. 

Blue. 

When the pots in which this Green Glafs has 
been kept in fufion are nearly emptied, the Glafs 

remaining 

(26) Kunckel, Art de la Verrerie, Part 2. § 30. 
Couverte d'une beau Jaune. 

Prenez feize parties de Cailloux, de Limailk de Fer une partie 
de litharge 24 parties, faite fondre ce melange. 

lb. § 35. Prenez de Cendres de ploiAb et de Cailloux blancs 
douze parties, de Limaille de F^ une partie, faites fondre a 
deux reprifes. 

(27) E^hilofo, TranC Ann. 1765. 
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xcmaituin^ t^ the bottcn^ of theto) wisU^xeijrs Blmz) 
this is caufed by it's continuing luoogeft espofedila^. 
the fire, and in fo fmall a quantity that the fire has 
a Greater effedt .upon it. The whole mafs acquires 
the &me B/ue cqlour^ ff tea much iaivd be added 
in proportion to the afhes;. for ib thaf cale the ^ 
materials befng more diMtcukof fi^on, the work*«. 
men are obKged to appfy ' a^ Greater Mtal, and to : 
contique it longer. ^ 

I exppfcd fcveral pieces of iEhrfrt bottle glais> 
made at different glafs houfes, under a ariifSk, to^ 
a flrong fire, for the fpace of half an hour, and 
found mat they were all becom^^/ei^.- 

I have in the paper already ^^ferred to, men^-! 
tioned feveral other tnftances of beautifal' Biui 
Colours produced by the mixture of (mall' qAaa^ 
tities of B-on with Glafs, expoied to a great Heat 
for. a long time. 

Henckel by that means produced a BJm 
Glafs equal in Colour and beauty to a. Sap- 
phire. (28) 

Gellert pbfcrved alfo that Iron imparts to glafs 
this. colour, {zg) 

Mr. Lehman obtained the fame Colour from 
Emery, which is a kind of Iron Ore, or Ferru- 
ginous ftone, by mixing it with a Vitrifiable earth, 

which 

(28) Hcnckel, Difleiit. 6. Cn a Blue Colour obtained from 

I(00« 

(29J GeUQ(t» Chcmf Mj^tallurg. Vol a. Prob. 97. 
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v^hich Cojiour he attributes to the Iron contained 
in it; (^b) ' ^ ' . 

N^ .mentions a Sky co]our imparted to Glafs 
by /Bod|cyD|iait Ohutatesy and he conftandy ufed 
fuch a C6mpbfitibn at a Manufa<ftory in Flan- 
ders. (31) It is well known that Iran is the 
metal contained in thofe Stones (32,) that they 
obey the loadA<3ii^» ^nd that being .cakined with 
a proper heat, they yield a corifiderable quantity 

of /fw,: <tl) . : . : 
I lexpo&d^ in a. crucible, to a glafs-houfe fire^ 

for the fpace of thirty hours, part :pf a flint 

Glafs nctort in which a native Qr^m Vitriol of 

Iron i^ad l^e|n didilledif and which bad: been gor- 

roded and tinged by it : by ihis meansr it became 

-Coloiired of ^fa%e tranfparent Blue^ not 4iftiBguifli- 

able frofn that which Cobalt imparts to GUfs. 

FroiB.thcfe Experiments and Obfervations, iX 

appears that when Iron is divided into very Smalt 

partt, hy means of a Large quantity of Glafs, and 

by a violent Heat, it's Colour is B/ue: in proportion 

'43 a is lefs Divided, by the mixture of a S>nalicr 

quantity of Glafs, or the application of a Lefler 

Heat, it's Colours are Green, Yellow, and Red. 

Iron 

» 

{30) Lehman, Trcatifc on the fornwition of Metals, p. 37. 

(31) Neri, Chap. 90. 

(32) Boyte of Gems. Shaw's Ahridg. Vol. iii. p. 107. 

(33) Juncker, ConfpeA. Chem. Vbh i. p. 273. 

Miiiti Gronati minus petlucent, atqueex his vulgares prseduri^ 
et alioquin igne indomiti, per ignem folarem grandibus rhns 
caufticis colle^um, denique in fluorem red^Ai Aint^ ac menua 
ferrum prsebuere. 
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Iron jnoft Diflblvcd by Glafs - - (Blue. 

Iron, in proportion as it is LefsDiflblv- l Yellow 
cd by Glafs, ...... J j^^^^ 



Colours of Iron Dijfohed in different Menjlrua. 

■ * * ■ ' r 

* • • f 

FROM Iron, diffolved in its feverat Menilrua, 
Colours are produced in proportion as the Solvent 
Power of thofe Menftrua is greater or lefs. 

Thus, with the Vitriolic Acid which has the 
greateft Solvent power relative to (34) that Metal, 
it rives a Gf'^^ Colour. (35) ' 

With the Nitrous (36) and Marine (37) Acids, 
whofe folvent power is weaker than that of the 
Vitriolic, it gives a Tettow or Orange Colour. 

When 

(34) Junckcr, ConfpcA. Chem, Vol i. p. 207. — Ffcrri Exi- 
guam portionem imbibit Aqua Fortiiy adhiic Mimremtpix'xlxx^ Salis^ 
Plurtmam acidum Vitriolic Minimam Acettim. 

(35) 'b- V^'- '• P- 209. — Acidum VitrioH cumFerro Gra- 
mineum colorem repraefentat. 

lb. Vol. i. p. 936. — Fcrrum folvitur ab acido Sulphuris feu 
VitrioH in Gramimi coloris foiudonem, quae in ciyftallos Vitrioli 
Martis arti6cia1is concrefcit. 

(36) lb. Vol. i. p, 209- — Acidum Nilri cum Ftrro Flavo- 
rubellum colorem fiAic. 

(37) lb. Vol.2, p. 331.— Spiritus 5j//i cum Firro panijp 
tingituri et colorem vix Flavum exbibet. 
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When diflblved in the Fegetable Acid of Tartar 
(38,) or Vinegar (39,) whofe folvcnt power is' 
ftill weaker than that of the Mineral Acids, ^iReJ 
Colour is conftantly produced. 

A fimilar Red is alfo produced by a fblution of 
Iron in Aqua Fortis, when it's Solvent power is 
Weakened by the addition of Neutral Salts (40,) 
of Alcaline Salts (4.i>) or of the Weaker Vege- 
table Acids (42). 

It appears, from the 38th and 40th notes, that 
the medical qualities of Iron may be, in fome 
meafure, diftinguifhed by it's Colour. For- the 
Red preparations of that Metal, being united to 
to the Weakeft Solvents, are much milder than 

G thofe 

(38) lb. Vol. i. p. 937. — />rr//w folvitur ab jtcet(i deftillato, 
quocum cryftallos Dukes largiiur, itemque a Tartaro in Subrubi- 
cundam tindluram. 

(39) I^- Vol. i. p. 374. — />rrwf» — quocum Jceium cond^n^ 
tiorem Rubedinem fubit. 

(40) lb. Vol. ii. p. 249. — Ex Marte Cryflalli Rubentes^ ufui 
Imerno fatis Commoda per Aquam Fortem, pauxillo Nitri alteratam 
adquiri poffunt. 

lb. Vol. i. p. 367. — Extradio Ferri per Acetum, Sal am- 
moniacum et Aquam Fortem. 

■ Si fub iniiium nee ulla agitatio, neque externus Calor 
accefferit, tindturam Coloris prorfus Sanguinci habebis. 

A^. B. By avoiding Heat or Agitation, the power of this SoU 
vent is ftill farther weakened. 

(41) lb. Vol. i. p. 217. 

(42) lb. 'Vol. ii. p. 254. -^ Vitriolum cum Aceto deftillato 
-dTgeftum, Viridem in Rubrum Colorem mutar. 

lb. Vol. i. p. 375. Crocus Martis tenerrimus qui per Aquam 
Fortem e Kerro fcparatur, utj per aquanri regis folvitur autea 
flavedine; ira fimulatque huic folutioni Acetum deftiHatum ad- 
jungitur, pulchenima Rubedo exiftit. 
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thofe which contain Iron more minutely DiiTolved 
by the Stronger Acids. 

Iron diiflblvcd in it's Strongeft Acldlr* 
Solvent, the Vitriolic Acid, - - j^recn. 

In it's Weaker Acid Solvents, the Ma- 1 Yellow, 
rine and Nitrous Acids, - • - J Orange. 

In it's Weakeft Acid Solvents, the Ve- T ^ , 
getable Acids, ]^^^- 

Colour of Calces of Iron Precipitated from ifs 

Solutions. 

WHEN the Iron, diflblved In the VitrloUc Acid, 
is Precipitated from that . Solution, it^s parts, by 
Coale/cing into Larger maflcs, Defcend in Colour 
from Green to Tellow^ and are depofed in form of 
an Ochre. (43) 

The Tellow Solution of Iron in the Nitrous 
Acid, in the fame Manner, lets fall a Red Sedi- 
ment, when fuperfaturated (44,) and this is more 
cffedtually brought about when the Iron is rapidly 
diflblved (45;) for in that cafe the Solution be- 
comes the more Saturated, and the Iron is pre- 
cipitated 

(43) ^^- Vol. li. p. 249. — Purificatur Vitriolum folvendo in 
aqua pluvia, aut quacumque deftillara. — Hac ratione fenfim 
demittic fedifnentuin, Ocbtsm Colore xmulans. 

^44) lb. Vol. i. p. 211* Hoc modo Aqua Fortis magnam 
adhuc quantitatetn Firri corrodet et in aficum Rubrum converter. 

(45) lb. Vol. i. p. 2 14. «— Si limatum ferrum ufque ad triginta 
graiw per vices ingeratur, turn decidens crocus ex Rubr$ Flavefcit\ 
fi vero pir uHcias inje^o fiat, idem RubUundum orugis Colorem 
iepr«femabit» 



[5« J 

cipitated from it in a denfer ftatc. Accordingly, 
as in the Green Solution by the Vitriolic Acid, the 
Colour of the Precipitate Defcended to Telloiv i 
in this Tellaw Solution the Colour of the Precipi- 
tate Defcends to Red. 

The Sediment from Iron diffolved in the Marine 
Acid is black, probably from retaining it's Me- 
tallic State, it being a known property of the Ma- 
rine Acid, that it does not effcdlually deprive Iron 
diffolved in it of it's Phlogifton. (46) The fedi- 
ment in this State refembles the Metals reduced to 
Blacknefs by rubbing them upon other Sub- 
ilances, to draw black lines, or by being ground 
fmaller. But when part of the Colouring par- 
ticles have thus fubfided from the folution, the 
Liquor becomes by that means Rarer^ and it's 
Colour Afcends from Teilow to Green. (47) 

Colour of Calces of Iron Diffolved. 

• 

AS this procefs is contrary to that of Precipi- 
tation, fo the changes of the Colours arifing from 
it, proceed in a contrary Order, Afcending by means 
of the Solution of thefe Calces. 

Thus 

(4.6) Di<5V. de Chym. par M. Macquer. 

Fer — L'acide Marin diflfout audi le fer avecfacilite, ct meme 
avec a<5tivite;fnais il ne lui enleve poinr Ton princi(>e inflam- 
mable aufli efHcacement que l'acide nitreux, et meme que le 
vitriolique, quiqu'il ne le laifle point fans alteration a cet egard. 

(47) lb. Vol.i. p. 200.— -Acidum Salis communis cum Ferro 
priroum aliquantum Flavefcit^ dein Vtridtfcu SuhJidinU fenfim 
Digro Sidimento. 



Thus the Colour of the Red Calx of Vitriol 
Dijfohed in Spirit of Salt is Tellow. (48) 

The Red Crocus alfo which fubiides from a 
faturated Solution of the Iron in the Nitrous acid 
as above defcribed, changes it's Red into Tellow by 
Solution in Aqua Regis^ (49) 

Colours of Iron in Mineral Subjiances. 

MINERAL Subftances are frequently im- 
pregnated with' Iron, in each of the ftates which 
iiave been here defcribed, and their Colours cor- 
refpond with the ftate of the Iron contained in 
them. 

Red. 

Thus Red Ochres are frequently met with, 
which confifl of earthy or ftony Subftances, united 
to a Ferruginous matter, limilar to Vitriol Calcined 
to Rednefs. 

Red 

(48) Boerhaave Chcm. Procefs 166. 
The Goldca Tinaure of Vitriol of Iron. 

To a quantity of the Red Vitriol of Iron, made pcrfeflly dry» 
and put into a tall bolt-head, pour twenty tinies it's iVeight of 
dulcified Spirit of Sea-Salt ; digeft for a month, and thus a 
Gold' coloured^ fweetifh. Styptic Liquor will be obtained. 

(49) ^ncker, Confoe^. Chem. Vol. i. p. J79. 

Ciocus martis ?«qua torti fola fenfim dclabens Solvitur quideni 
ab aqua regis in Auream colore tin^uram. 

lb. Vol. i. p. 213. — Copiofae faeces Rubellis feu Rubro-fla- 
vifcentes, quae per bonam aquam fortem ex ferro feparantur^ 
magna ex parte fimiles funt puro croco martis per fe panto, 
ideoque in aqua forti, Teu fpiritu nitri non amplius folvuntur. 
Velocitur autem penitufque imbibi fe fmunt ab aqua regia^ rite 
prxfcripta, in eaque tarn pulcram tindluram exhibent, quam vel 
puriffimum Aurum foJutum* 
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Red Calces of Vitriol are fometimes, but rarely, 
found native, (50) 

All the Clays, &c. which upon being expofed to 
the fire affume a Red CoXouVf are impregnated with 
Iron*^ and it is from the Calcination of that Metal 
that their U^^ Colour is produced, as in the Calci- 
nation of Vitriolf or of Iron per fe, by a confidera- 
ble degree of Heat. 

Garnets, as I have already obferved, owe their 
Red Colour to Iron^ and it has been fliewn that 
their Ferruginous particles, when much attenuated 
by the addition of a large quantity of Glafs, com- 
municate to it a Blue colour : by a mixture of 
them with a lefs proportion of Glafs than that 
which Neri ufed to produce a Blue^ I have piade 
Tellow and Green Glafs. ' 

Tellow. 

The Tellow Ochres confift of Stony or Earthy 
Subftances, united to a Ferruginous matter fimilar 
to Vitriol calcined to Tellownejs^ and are capable, 
in like manner, of being changed to a i?^^ Colour 
by a farther privation of their acid Iblvent part 
by Heat. 

The Tellow fediments depofed by Chalybeate 
waters are of the fame kind. 

Green 

(56) lb. Vol. ii. p. 244. — VitrIolum^t^frz^;77, quod omnibus 
rariflimum, vocatur chalcitis, feu Cokothar naturale, FuiflTe cie- 
ditur Vitiiolum Viride, ab igne fubterraneo Calcinatum. 
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Green. 

Green Vitriol of Iron is often found native, and 
is fimilar in its other qualities, as well as in it's 
Colour, to the Artificial Vitriol of Iron. 

Blue. 

A Blue Earth is frequently found in Peat Moffes, 
an account of this Subftance was read at the Royal 
Society, Feb. 13, 1766, and it appears from that 
paper that Iron is the metal with which this Blue^ 
Earth is impregnated. 

It feems to me probable that the Iron contained 
in this Subftance was diifeminated through the 
Vegetables whilft growing, of which the Peat is 
well known to be compofed, and this may be the 
caufe of it's Particles being fo minutely Divided as 
to produce a Blue Colour. 

I have produced a Blue very fimilar to this by 
cxpofing Vegetable Aflies to the heat of a Furnace 
for fome days. 

Mr. Margraf. Opufcules Chym. Diff- 23, has 
fhewn that the Blue Colour of Lapis Lazuli is 
owing to Iron contained in it. 



THUS 
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THUS it appears that all the Changes of CJolour, 
to which Iron is fubjedl, are entirely conformable to 
the Law which prevails in Vegetable and Animal 
Siibjefts. (51) 

Changes of Colours in Mercury. 

The Experiments which have been made on Meri* 
cury, by the Chymifts, Alchymifts, and various Ar- 
tificersy are extremely numerous : but none of them 
have hitherto been employed in Optical Inquiries. 
In my application of them to this Subject, I have 
cited £ach Authors as have beft defcribed the Cir- 
camftances relative to it : preferring their Authority, 
when it was to be met with, to a relation of my 
own Experiments on that Metal . Amongft the Chy- 
mical Works, which I have referred to on this oc- 
cafion, thofe of M. Bayen have afforded me the great- 
eft ailiftance, as will appear from the PaiTages which 

H I 

(51) A few Copies of the part of this Work preceding page 55, 
were printed fome years ago, but were not publifhed. A French 
Tranflation of it, together with an Introdu£Hon written by the learn- 
ed ProfefTor De Caftillon, is inferted in the Memoirs of the Royal 
Academy of Sciences and Belles Lettres of Berh'n, for the Year 1774* 
The fubfequent Experiments and Obfervations b^ve fmce been 
added. 
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r have tranfcribed from his Eflays on the Nature of 
Mercurial Precipitates. (52) 

The Preparations here fconfidered; are arranged ac- 
cording to their feveral Solvents ; and the colours o£ 
each of them are conformable to the Rule^ which^ 
obtains in all the inflances already given. 

Colours of Mercury dijfolved in the Nitrous Acid. 

From Mercury, diflblved in the Nitrous Acid, a 
white Salt is obtained, which is called Mercurial 
Nitre. In proportion as the Solvent is extricated 
from it, the Mafs becomes Tellow^ then Orange, and 
laftly Red. • 

(i.) The expulfion of the Acid, and the confe-^ 
quent Changes of Colour, are readily effedted by cx- 
fpofing the Mercurial Nitre to a gradual heat, by 
•which means the Acid rifes in Vapours, and its Eva- 
poration is accompanied by thofe Alterations of Co- 
lour in the Mais. (53.) 

The 

(52) Eflais Chymiqu^ty ou Experiences Kites fur 'tjnelques prf- 
ctpites de Mercure, dans la vue de decoovrir leur nature. Par. M. 
Bayen.— Journal par M. TAbbe Rozier, Paris. 

(53) Macquer. HxQ.. Chym. Art. Red Precipitate. , " If a folu- 
tion of Mercury, in nitrous Acid, be reduced to drynefs by Evapo* 

ration^ 
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TUc Red Matter, which finally refults from this 
Operation, is improperly caJlled a Precipitate : as i^ 
is a Calx of Mercury, from which the greateft part 
of the Acid Menflruam. hzs been expelled by heat, 

in the fame ma^er as whcA Colcothar is obtained 

-•■ • .... .. .t» 

from Vitriol of Iron. 



(2.) When |he tranfparent colourleis Solution of 
Mercury in the Nitrous Acid? is' applied to various fo- 
lid matters, ^ Bones, t^e Skin, &c. the Acid is 
abforbed by theie Subftances, and the Mercury, thuk 
deprived of its Solvent, afTumes a Purple Colour. 

■ 

(3.) Although the Nitrp,us Ac«d is moft readily 
and efFedhially expelled from the Mercurial 3alt hf 

H 2 heat, 

ration, and the fne^curial Nitre thence fprmed be put into an pp^n 
matP^ fet in a fand-bath, with a fire gradually increaling, the nU 
trous Acid will difengage itfelf from the Mercury, and evaporate in 
a red vapor. IfTftie the Acid evaporates^ the falirie Mercurial mafs 
lofes its original whitenefs, becomes Telb%ifj then Ormigey and laftly 

The Work from which this paflage is quoted, although arranget 
in the form of a Didionary, is one of the heft general Treatjf^ oa 
the fubje£k, and is written by an excellent Chymift : for which rea* 
fon I have not fcrupled to cite it where the Procefles, to which I 
cefeTi are more fully defcribed than in other cbymicai worb. 
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heat, yet there are other methods by-which a conU- 
derable quantity of it may be extricated. 

When a faturated Solution* of Mercury in this Acid 
is diluted by a large Quantity of Water, part of the 
Solvent is feparated, and a Yellow Precipitate is im- 
mediately formed from this Decompofition of the Sa- 
line matter. M. Monnet, in a Treatife which abounds 
in new and ufeful remarks, calls this Yellow Preci- 
pitate Nitrous Turbith. (54) The fame efFedt is al- 
fb produced by a proper application of Water to Mer'^ 
curial Nitre, {^s); 

In order to prefcrve the Colour of the Mafs thus 
procured, it is necefTary to guard it from the Lieht 
of the Sun : for I have often obferved that, wnen< 
this Preparation is expofed in a clear glafs vefleU, 

' even though it: be clofed and filled with water, the 

iide which is nearefl the window becomes black/ 

whilft the oppofite fide continues Yellow. (56) 

4* When 

(54) Traite de la Diflblution des Metaux, par M. Monnet. Am— 
ftcrdam, I775> c. 13,^ §2. 

(55) ">• 

(56) This cfFeft appears to be produoed by the communication of 
Phlogifton.from the Matter of the Sun*s Light : For, whenever any 
metallic fubftances are pofleiTed of much inflammable matter, whilft: 
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(4.) When Mqrcury, thus diffolvcd, is deprived 
of its Mcnftruum by various Earths^ or Alcalies, its 
Precipitates affume a Green, Yellow, Orange, or Red 
Colour, according as more or lefs of the Acid is fc* 
parated from the Metal by their means^ 

Thus Lime, whofe Affinity to the Acid is lefs* 
than that of Alcalies, gives a Green or Olive colour- 
ed 

tbey are reduced into minute particles, they become Black. As when 
Calces, from the Solutions of white Metals^ are expofed to the Va^ 
poiKSoF Hepar Sulphuris, or arc precipitated by it : When Mercury 
is precipitated from its Solution by volatile Alcali, on account of the 
inflammable matter which* it is known to contain; when ^thiops 
Mineral is formed by a large proportion of Sulphur with Mercury jr 
or when that Metal, or others, are mechanically reduced into a fin& 
powder, fiill retaining.their original ^antity of Phlogtfton.- 

In the fame manner the Solar Light communicates Blacknefs to* 
the white Phjcipitate of Bifhiuth, to Mercurnis Diilcrs, to the Acetous 
Mercurial Salt, and to a Solution of Silver from whieh the acid hasr 
been abforbed by chalk. 

I have placed thefe Remarks (eparate, b'ecaufe although they relate ' 
to the colour of Mercurial Preparations ; yet as the change, which \dr 
Bere obferved, does hot arife from a greater or lefs degree of Solution^ 
it does not immediately fall under the main fubje£t of our confider^^ 

tiom 
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«d Precipitate. (57) It is not ncccffiiry to eiwrne- 
rate tb(e feveral Precipi^aixt& of au iatermediatc 
Stirength, by which the idtermediatc Colours are 
pjroduced : I Q^ only oh&rv^ that a Solution of fix- 
ed Aicali, from its gre^ Affini^ with the Men« 
ftruum, abforbs fo much of it, that the Precipitate 
fbriaie4 by its ai4 becomes Red. But^ in order to 
^ive the utmofl 3rightnefs to the Colour of this Pre- 
paration, it is neceflary further to extricate by Heat 
the portion of Acid, which remains united with it: 
foi*, after this Operation, its Red Colour becomes 
^ual in Luftre to that of Vermilion. (58) 

5. The 

(57) Exp, psir M. Baycn. Fcvricr, 1774, p. 131— —138. J'ai 
4ait diflbudre quatre onces cle Mercure crud dans une fuffifante 
^uantite d'erprit de nitre pur J'ai ver<<6 fur buit piiites d'Eau de 

Chaux recente, une Tuffifante quantity de dtflblutign mercurieUe, et 
J'ai obtenu un precipite de couleur Olivi foncee. 

(58) lb. p. 131^-133. J'ai vcr(c deflus peu-a-peu une quantity 
duffifantc de liqueur de fel de tartre fort etepdued'eau diftillee^ il $'eft 
iait un coagulum R^ge, qui bientot a gagne le fc^nd du vafe.— rPaC 
des lavages multiplies, tant a chaud qu' a froid, j'ai.edulcore, autaot 
que j*ai pa» le Mercure. qui etoit fous la forme d'une poudre Rwfi. 

J'ai mis quatres gros du roeme Precipite dans uo boqd de verre. 
haut et 6troit, que j'ai plape dans un bain de fable xjui pouvoit rece^ 
voir un aflez grand degre de chaleur. 'La matiere^ en s*j&hauf!ant 

,peu-a-peu, exhala bientot des.vape^rs acido-nitreufes La matiere 

employee a cette operation avpit perdu .quinze grains, foit en acid^ 
foit en mercure revivifie; et de couleur de brique obfcure qu'elie 
,4tglt avant (a c^lcinatioQj elle etoit devenue d'un Houge v\f. 



{5^) The fame Precipitate, when expofed to a csory- 
fiderable heat in a glafs retoft^is fublimed, and forma 
kyers regulai^ly arranged in the heck of the VelTel, 
of thfe ibUoWing'Colours, viz.lfybite.TelloWf Orangey 
Red} each of ^t& correfponding with the quantity 
of Acid whi<;h they ret^n^ I have here cited a part 
6f the 'ExperinGient relative to tljis Subjedt, becaufa 
toot only the Circuinftances of the Changes of Colour,, 
but thofe alfo of the Esttrication of the Acid, are de- 
tailed in it. And I hope that it will be fatisfadory 
to its ingenious Author, to find that his Obfervations 
are conformable to regular Laws of Optics, as well 
asr to thofe of Chymiftry. *' Le bee de la retorte 
^ exhaloit une forte odeur d'acide nitreux, et on 
** voyoit a fon orifice une couche mince dune ma- 
•* tiere blanche qui fe prolongeant d environ deux 
•* poUces, fe perdoit dans une autre couche jaunei 
^ celie-cidevenoit flus foncie^ et finiflbit ens-^paif- 
♦* fiffant, par etre d'un beau rouge de rubis. 

** Je d^tachai le plus que ]tr pus de la portidn 

'♦•blanche; elle etoit foluble dans Teau a laquelle 

^ elle communiqua touted les proprietes de la diiTo- 

^ lution mercurielle ordinaire ; j'en mis un peu fur 

'« le feu, tacide nitreux sexhala^ et cette matiere 

••blanche devint rouge. C'etoit enfin du vrai mtre 

^^ /^rr»nV/ qui ovoitnon^eiilementia portion d acide 

propre 
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^^ propre au pn^cipit^, mais encore une portiqn de 
^^ celui que nous favons s'Stre exhale pendant Topd- 
** ration. La couche jaune-orang^e •cloit auffi du 
'^ nitre mercuriel qui avoit mains dacide que la pr(^« 
'^ cedente ; celle qui etoit couleur de f(ifran en coa« 
** tenoit encore mjinsi enfin celle qui ^toit couleur Je 
'* rubis^ en avoit le moms pojible. C'^toit un pr^ 
cipitd ^ femblable en tous points ^ celui qui eft 
connu dans les pharmacies^ fous Ja denomination 
'^ de precipite rouge : on fcait que dans la pr^para- 
•* tioa de ce dernier, Ic nitre mercuriel, en perdant 
^^ peU'h-peu fan acide^ paiTe par toutes les nuances 
•* qui font entre le jaune-foible et le rouge- eclat ant. 
^* Voil^ exa£tement ce ^ui efl arrive dans mon op^ 
- tion/' (58) 

Colours of Mercury dijfolved in the Marine Acid. 

By the Union of Mercury with a large quantity 
of the Marine Acid, Corrolive Sublimate is formed. 
The Colour of this White Salt is not capable of 
being changed to Yellow or Red, by a mere ^ex- ' 
pofure to Fire ; for it is intirely fublimed by heat, 
in its original Form and Colour, on account of the 
Volatility which Mercury, as well as other metallic 
fubflances, acquires from Marine Ac^d. 

Nor 

(58) £xp. par M.3ayeD^ Avxil, 1774, p^ %<yu 
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Nor is it fubjcft to a lofs of its folvent, fo as to 
affiime a Yellow Colour, by the addition of Water, 
as it is intirtly foluble therein. Its incapacity of 
being thus decompofed arifes from the great pro- 
portion of Acid united to the Mercury, and from 
the firmnefs of their Union. In order, therefore, 
to produce this Decompofition, and the Colours 
which accompany it, it is neceffary to ufe fuch inter- 
mediate fubflances as are capable of abforbing the 
Acid, by their Affinity with it. 

Accordingly, thofe fubftances, which have the 
greateft affinity with the Acid of the Corrofive fub- 
Hmate, difengage from its Solution a Red Precipitate : 
and thoie, whofe affinity with it is lefs, produce a 
Yellow one. 

Thus Oil of Tartar feparates from this Solution a 
Red Precipitate (60), which, as Lemery rightly ob- 
ferves, is, of all the Mercurial Preparations, moft 
properly fo called. Lime- Water, which has a lefs 

I Affinity 

(60) Lemery's Courfe of Chym. chap. 8. Mercury. Mix four 
or five ounces of Sublimate Corrofive powdered, in a glafs or marble 
mortar, with eight or nine ounces of warm water, ftir them about 
for half an hour, then let the liquor fettle, and pour it off by incli- 
nation, filter it and divide it into three parts to be put into fo many 

Vails, 

Pour 
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Affinity with the Acid, when added to the fame fofu- 
tion, difengages from it a Yelhw Precipitate^ (6i) 

But the Colours of thefe Precipitates are liable to^ 
fome Variation, according to the greater or left 
quantity of Acid in the Solution: for when thd- 
Acid abounds^ in the faline liquor, the Alcaliilc Pre- 
cipitate inclines to Yellotjo ; and when there is a de-^ 
ficiency of Acid, the calcareous Prccipita'te- inclines; 
to Red. 

The fame difference of Colour takes place, when^ 
z fixed Alcaline Liquor, inftead of being mixed with! 
a Solution of Corrofive Sublimate^, is added to that. 
Salt undiiTolved : for in that cafe the Alcali is not^ 
capable of being applied to the Mafs fo perfectly ,^ ori 
which account lefs of the Menflruum is difengaged, 

and> 

Pour into one of thcfc Vials fomc drops of the Oil of Tartar nuKie 
per Deliquium, there falls immediately a Red Precipitate.^^— -It is 
the trueji Rid Precipitate of any. 

(6i) lb. Pour into the laft of thefe Vials fi?e or fix oancesi of 
Lime- Water, you have a Yellow water, that is caHed Phagedenic 
water. — -If you let the Liquor fettle, it will let fall a XeUow Pre- 
«;pitate. 
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and thus the White Colotir is not changed to Red^ 
tmt to IWow. (62) 

The Precipitate obtained from this Salt by a fixed 
Alcaliy when carefully wafhed, and expofed to a 
fiifficienc heat, affords a confider^ble portion of bright 
Red CafXy not inferior in l^ftre to the others of 
that Colotir, which are produced from Mercury by 
Pitc. (63) 

Volatile Alcali, dropped ino a Solution of Corro-. 
five Sublimate, does not extricate from the Saline 
mixture a fuffici^nt quantity of Acid, to change iti 
Colour : But absorbing lefs of the Menftruum, leaves 

I 2 tht 

(62) Lemcr/s Courfe df Chjmi. chap. 8, Mel-cury. The liquor 
of Salt of Tartar turns Sublimate Redy when it is dinblved in com- 
mon water alone : and it makes it TMtw^ wheii the Sublimate is net 
diflolved. 

(63) Exp. par M. Bayen, Fevrier, 1775, p, 151. Experiences 
faites fur le Precipit^ de la diflbiution du Mefcure fublime cormiif 
par TAlkali fixe. 

Le Precipltc obtenu de huit onces de Sublime Corrofif, pefoit, 
etant bien edulcore et i£che, cinq (mces, fix gros, vingt-deux grains | 
mis dans une retorte de verre et expc^ a une chaleur convenable, il 
s'en eft 61ev6 deux onces, cinq gros, trente-trois grains de Mercure 
doux ; il eft refte dans la retorte, deux onces, fept gros, quarante-un 
graias de cbaux mercurielie 4'un Rnvgi icHtant^ 
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the Mercury united to nearly fuch a proportion of it 
as forms Mercurius Dulcis, which^ on account of 
its infolubilityj is feparated la form of a White Pre* 
cipitate. 

It is proper here to obferve in general, that fuch 
white Sediments are mer^ Cryftals, which, from 
their Smallnefs, and from the interpofition of a 
Medium of a different Denfity, lofe their Tranfpa- 
rency. (64) 

Lemery remarks that Mercurius Dulcis becomes 
Tellow^ when triturated. This Colour is occafioned 
by a Lofs of a portion of the Solvent, in that Ope- 
ration. And, as it appears, from the Works of this 
Chymift, that he fometimes ufed Marble Mortars in 
thefe proceffes ; the Abforption of the Acid may be- 
chiefly attributed to the Calcareous Earth of thofe 
Veffels. 

« 
Colours of Mercury diffolved in the Vitriolic Acid. 

Mercury diffolved in the Vitriolic Acid exhibits,, 
in proportion as its Solvent is taken from it, the fame 
Colours which, under fimilar Circumftances, are 
afforded by that Metal diffolved in the other Acids. 

By 

(64) Sec p. 29, above. Note* 
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By its Solution in Oil of Vitriol a White Salt, called 
Vitriol of Mercury, is formed. 

(i.) When Water is poured upon the Vitriol of 
Mercury, the Acid is difengaged, and the Mercury 
is precipitated in form of a Tellow powder, which 
is Turbith Mineral. (65) 

The Colour of this preparation is deeper, and 
more inclining to Orange when hot Water is ufed, 
or when a greater quantity of it is employed : for, 
by either of thefc means, more of the Solvent is 
difcharged : and upon examining the Water, it is 
found to contain the Acid which was united to the 
Mercury.. 

It appears, however, from the comparifon of this 
Procefs, with the foregoing ones, that Water is not 
capable of intirely depriving the Vitriol of Mercury 
of its Solvent. And although Turbith Mineral £hews 
no marks of an^Acid, when fufficiently waflied ; yet 

its 

(65) Macquer. Dift. Chym. Art. Turbith Mineral, We ought 
to obferve, that Turbith Mineral becomes Yellow only by being de^ 
prived of the adhering Vitriolic Acidy and that it remains white till it 
has been waflied with a large quantity of water; in general the" 
more pcrfeftly it is deprived of Acidj the deeper Tellow Colour it ac- 
c[uireSr 
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m 

its Abfencc -cannot from thence be argded, 1>ecan(c 
fuch an intimate union, between Acids and metallicf 
SiibftanceSy is often formed, that we cannot in fuch 
Compound always expedt to find evident marks of 
the iepar ate Ingredients. 

M. Bayen, indeed, has clearly ef):abli(hed the ex- 
igence of the Vitriolic Acid in this Preparation by 
feveral Experimeats. From Turbith Mineral, which 
had been carefully waflied with diftillcd Water, he 
obtained, by Diilillation, a Volatile Sulphureous 
AcLd (66). And a Mixture of the &me fubftance 
with Sea-Salt difTolved in diftiUed watef, yielded 
Olauber Salt. 

As the Acid cannot be intirely extricated from 
Turbith Mineral, by means of Water alone^ it is 
aeceflary to employ an Alcali^ in order to abfbrb 
that portion of it which remains intimately combined 
with the Mercury. 

(2.) Whea 

(66) Exp. parM. Bayen. Dec. 1775 p*495* PaflTant aufS fous 
filence un grand nombre d'experienoes tentees fur du Turbith fubliin6 
jufqu* a quatre fois, je me contenterai de dire, i*. Que ce fel perd 
a chaque Sublimation une portion d'acide vitriolique^ qui pafle con- 
.ftanunqit fgus la forme d'^icide fulpbureux* 
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(2.) When a Solution of Fixed Alcali is poured 
upon Turbith Mineral, its Tellow Colour is changed 
to a dark Orange. By digefting it in a Solution of 
vegetable or foflil Alcali in a fand-heat, the Acid is 
inore completely difengaged from the Mercury,, 
which, on that account, aflumes a Red Colour : and 
the Acid is transferred to the Alcali, forming vitrio-* 
lated Tartar, or Glauber Salt, according as a Vege- 
table or Mineral Bafis is applied in the Procefs. (67) 

(3.) Vermilion^ or Artificial Cinnabar, confifts 
of a mixture of Mercury and Sulphur ; from which 
all the Sulphur, except an eighth part, is burned off 
before the Mafs acquires its bright Red Colour ; for 
which purpofe repeated fublimations are neceffary. 

If it \s^ c6ilfi4efed that of this eighth part of Sul^ 
(riiuf, a very confiderable part is Phlogifton ; it wilL 
appear that the Quantity of the Vitriolic Acid, which 

remains 

• 

{67) Exp* par M. Bayen. Dec. 1775. p. 499. Si on verTe, fur 
du Turbith bien lave, une quantite d'eau diftillee, rendue alkaline 
par le fel de Soude on de Tartre, et qu'on tienne le tout en digeftioti* 
fur le fable chaud, avec la pr^cslution d'agker de terns en tenl9 la 
matiere, on ne tardera pas a voir la couleur ciirint du Turbith, fc 
changer en rougc^ et en queiques heures, on obtiendra uh vrai Pi^^ 
cipite de Mercure. — Si on foumet a Tevaporation I'eau de digeftion, 
on en retirera ou du tartre vitriole, ou du fel de Gkmbtr^ fuivafit h^ 
nature du p;^ipitant employer 
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remains united to the Mercury in Cinnabar, is nearly 
equal to that of the Nitrous Acid retained by the 
Red Precipitate. (68) 

Cinnabar of Antimony does not differ from this 
in its compoiition; but is thus called, becaufe its 
Sulphur is transferred to it from Antimony] Native 
Cinnabar confifts of the fanxe ingredients, united in 
nearly the fame proportion, as thofe which form the 
artificial ; nor does that which is made in the humid 
way materially differ from any of the foregoing com- 
pofitions. 

Colours of Mercury dijfohed in the Vegetable Acid. 

The Acetous Mercurial Salt (69), and that which 
is formed by the Union of Mercury with the Acid 
pf Tartar (7^), are fubjedl to a change of Colour 

front 

(68) Lcmery's Courfe of Chym. c. 8. Red Precipitate. It retains 
a portion of Acid equal in weight to a ninth part of the Mercury. 

(69) Traite de la.Diflbh des Metaux, par M. Monnet. p. 322. 
Ce fel eprouve une forte de decompofition par Teau, a peu-pres comme 
les fels qui refultent de la diflblution du mercure par I'acidfc nitreux 
et Tacide vitriolique. En triturant le fel, dont eft ici queftion, dans 
un mortier de marbre avec de Teau chaud, j\n ai enlivi pcu-a-fiu 
facidej et Tai converti en une poudxc jaunf. 

(70) lb. p- 325. 



<l 
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ft6tn White to Tellaw^ by wafliing them with Water; 
by which means they are deprived of part of the 
Acid, in the fame manner as the Nitrous and Vi- 
triolic Salts. 

It appears, from thefe Experiments and Obferva- 
,tions, that in proportion as the Acid Solvent is dif- 
engaged from Mercury, the fame Colours are con- 
ftantly produced, and that their produdtion is con- 
formable to the fame Law which, as has been already 
fhewn, prevails in other fubftances. And it is in- 
different, as to the change of Colours, which of 
the Acids are united to Mercury, or by what me- 
thod thofe Acids are extricated from it. (71) 

Colours of Mercury calcined per fe. 

As all the abovementioned Mercurial Preparations 
become Red, whenever they are deprived of the 

K principal 

(71) Exf). par M. Bayen, Fevrier, 1775, p. 156. Les chaux 
mercurielles que j'ai traitees, font au nombre de quatre ; les deux 
premieres ont ete faites par rintermede de I'acide nitreux, et de Tacide 
marin, et toutes deux feparees de ces acides par I'alkali fixe: Tacide 
nitreux feul a ere employe dans la preparation de la troifieme ^ en fin 
la quatrieme a ete faite par la Ample calcination. 

Les precedes ont varie ; mais les refultats ont ete les memes, ct 
CCS chaux, lorfq'elles ont ete purgees de toutc matiere etrangere a leur 
etat, ne different point eflentiellement. Tunc de rautre,* ■ ■ eHes ont 
toutes la mime intenfite de Couleur rouge. 
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principal part of their Me«ftrttum j fp Mercury c^- 
eined by Hea(, without the Addition of any Acid, 
acquires the fame Colour : and it it equal io bright- 
nefs to that which is afiuqxed by the Calces of that 
Metal, from which the Solvents have been ei(pelled 
by Fire. 

The Colour, however, of this Preparation is fub- 
jcfl: to Alteration from the Aftion of its bolvents : 
amongfl: which, according to the Experiments of M. 
Margraf, the Phofphoric Acid changes the Red to 
tellaw znA IFbite. (72) 

• I haye not entered into the Confideration of the 
Air, which Unites with Mcfcurial Calces, during 
their expofure to the Fire ; becaufe it does not relate 
to the greater or lefs Divifipn of their particles, 
which is the immediate Subjeift of my Inquiry. 
For the Colours, arifing in this method of calcina- 
tion, do not differ from thofe which are produced 

•by 

(7a) Opufc. CbTm. 4e M. Mmrgraf, DiiT. i. p. 25. Joignons 
encore ici ks rapports de Tacide du phofpbore avec quclques m^ux 
et mineniux*—- ^ 

Get acide par6it auffi agir en quelque maniere fur la ch^u^i du mer- 
cwi fittU par Im mimt^ |^i^<}ue (a couleur te cl)ange ea jaum^ et 
qu*il bknubif. 
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by the PfdtfijJitaticm of the Metal firm its Solvents t 
excepting in their fiiperior Br^htnefsy of which the 
Cauft hte been already cxplainecL 

Amongft the feveral coloured Preparations, which 
Mercury affords, few are capable of being employed 
in Painting ; on account of their readinefs to under^r 
go a Decompofition, and of their Efieds upon the 
other materials ufed in this Art. 



Cinnabar is juftly preferred to the others, as a 
Pigment : for the bulphur, with which its particle$^ 
are covered, ferves as a Varnifli to defend it from the 
Adion of the fevefal Subftances mixed with it in 
Painting. 

As Cinnabar is infoluble by any Menftruum, I 
endeavoured to examine whether it would alfo refif): 
the Action of Iron when properly mixed with it : 
Sulphur, uncombined with Mercury, being fubjed: 
to Decompdfition by that means. 

(i*) To this End, I ground four ounces of Ver- 
milion with half an ounce of Iron Filings, that the 
quantity of Sulphur in the mafs might be nearly 

equal to that of the Iron : and having moiftened them 

K 2 with 
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with boiling water, I digefted the whole in a gentle 
Heat, till it became dry by the Evaporation of the 
Water. No Decompofition, or change, was pro- 
duced by this Operation. 

(2.) I mixed with feven parts of Vermilion, one 
part of Pruflian Blue, and treated them as in the 
preceding procefs. The latter fubftance was employ- 
ed on account of the Inflammable Matter, and of 
the Earth of Alum, which are united with Iron, in 
its Compofition. For each of thefe ingredients have 
alfo a ftrong Affinity with the Vitriolic Acid (73). 
The Mixture, however, remained unaltered in this, 
as in the foregoing Experiment. 

It appears from thefe circumftanccs, that although 
Sulphur has a much greater Affinity with Iron, than 
with Mercury ; and the Vitriolic Acid, in particular, 
has alfo a greater Affinity with Phlogifton, and Alu- 
minous Earth, than with the metallic part of the 
Cinnabar; yet the effi^ifts arifing hence do not take 
place, except the mafs be expofed to a confiderable 
Heat. 

Vermilion, therefore, may be confidered as inca- 
pable of being impaired by the other Colours ufed 

in 

(73) Sec the Note, p. Ixix of the Preface. 
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ioi Painting,, and of injuring them : and is the only 
known Preparation of Mercury, poflcfled of thef? 
qualities. 

Colours of Manganefe. 

Amongft the Mineral Subftances, none afFords a 
greater variety of bright Colours than Manganefe, 
efpecially when it is fufed with Nitre, or with a 
Fixed Alcali, 

This feems to have been firft obferved by Glauber, 
and afterwards by Pott, Cronftedt, and other Mine- 
ralogifts : but none of thefe writers have attempted 
to Ihew by what particular circumftances the feveral 
colours were produced, or to explain them by any 
Rule of Optics. 

I was, therefore, defirous of examining whether 
the Changes of Colour, to which this Mineral is 
fubjeft, do not arife from the fame Caufe, and obey 
the fame Law, which appear to have prevailed iij 
the other fubftances that I had already confidered. 

With this view I made the following Experi- 
ments : beginning with fuch Liquors, as have the 
Uaji Power of dijfolving the Manganefe prepared in 

thq 
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tiie maaner mentioned above, and proceeding y/fiiii 
iuch as are ftrmgtr Solvents of it. 

(i.) Having ptit into a Gkfs a few gr^ns of the 
Prepared Manganeie, reduced to Power, I poured 
upon it highly ^re&ified Spirit of Wine. No Solution 
was produced by this means, and the Spirit re^ 
mained tranfparent and colourlefs* 

Oil of Turpentine was fubflituted in the place of 
Spirit of Wine, and the event was the fame as in 
the foregoing Experiment. 

(2.) To the feme quantity of Prepared Manga-- 
nefc, common redificd Spirit of Wine was added, 
which immediately became Telbw. The Solution 
and Colour, thus elBFefted, evidently arife from the 
fuperabundant portion of Water^ contained in this 
Spirit. 

(3,) I poured rd?A/ Water, which had been care- 
fully diftilled, vpon the fame Mineral Preparation. 
The Water inftantly acquired a vivid Green. 

(4.) To the fame Ingredient I applied diftilled 
Water moderately 'warmed: by this management it 
aiTumed a blue Colour. 

(5.) When 
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purple hue. 

: j(6^) LaAljr, "when boding Water jmras emp}o}red9 
it aBqmpsd a bright Red. 

Thus, by means of the different degrees of power 
in the feveral Solvents, thefe Colours were produced 
in their regular prifmatic Order, viz. TeJlow^ Green, 
Blue, Purple, Red. 

I ihall add fome further Remarks on thefe Expe-" 
riments. In each of them the Colours^ which I 
have mentioned, appeared iuftantly, upop pouring 
^c Liquor into the Glafs which contained the co- 
louring matter : and it is to the firft and immediate 
production of Colour in theie mixtures that this de<^ 
icription is confined : for after a fhbrt interval. 
Changes fi^cceeded in fome of them, which will be 
prefently explained. 

In Exp. I . I ufed highly-redificc^pirit of Wine, 
becaufe Fixed Alcaline Subilances are infoluble in 
that Liquor, unlefs a confiderable Heat, on fome 
intermediate ingredient, is applied. Oil of Tur-- 
pentine alfo was employed, on account of the Diffi* 
cplty of combining it with Fixed Alcali> under the 

prefent 
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|>re(erit circumftances : which is well known ff dm 
the endeavours of Chymifts to unite thofe materials 
in the preparation of the Soap of" Star key. When 
Water was gradually dropped into the highly Recti- 
fied Spirit, it became at firft Te//ow, and afterwards 
dilute Green. 

In Exp. 3, coIJ Watery which is a ftrongcr Sol- 
vent of Fixed Alcali, than even the n[K)ft phlegma- 
tic Vinous Spirit, yields a vivid Green: but the co- 
louring Matter is weakly held in Solution, for a 
great part of it foon falls to the bottom : and the 
portion, which then remains diflblved in the Water, 
afTumes a bluer or more purple'hnc on account of its 
greater Attenuation : for in this cafe fewer particles 
are difperfed throughout the fame quantity of Wa- 
ter. The Colours, which thus fucceed the Green, 
are rendered fomewhat obfcure and turbid, by the 
brown concretions which feparate from thefe Solu- 
tions, at the time that they become decompofed. 

As I found that the Solution in cold Water became 
Purple, when the colouring particles were more 
rarely diffufed through it: I made the following 
Experiment, in order to determine whether a Green 
Solution might not be efFedlcd with boiling Water^ 
by faturating it fo fully, that the colouring matter 

.difTolved 
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idifiblved in it £hould be in a very denfe ^'^tt. With 
this intent, I almoil filled a fmall Glafs with the 
Prepared JVIanganefe, reduced to powder, and pour- 
ed upon it boiling Water : this inftantly produced a 
bright Green Splution, which retained that Colour 
till all the Water had evaporated. 

In Exp. 4, the Blue arifing from the afFufion of 
W^rm Water, is much more dilute, and lefs vivid 
than the other Colours. Several fimilar inftances 
have already occurred, in the courfe of this Inquiry, 
in which the Blue, intervening between the other 
Colpurs in the midft of the Order^ was faint and 
imperfect; and fometimes in its room a colourlefs 
Gap or Interval was found interpofed, although the 
Yellow and Green, as well as the Purple and Red, 
which formed the Extremes of the fame Order, 
were perfedlly diftind: and bright. (74) 

It is fcarcely neceflary to obferve that warm Wa- 
ter was ufed, on account of the fuperior folvent 
Power wh;ph is .always communicated to that Fluid 
by Heat, in proportion as it is increafed. 

The Purple tinge, which Glafs receives from a 
fmall quantity of Manganefe, is fimilar to that 
which is given to the hot Water in Exp. 5. 

L In 

(;^4) Seep. 17, above. 



In the fixth Exp. the Red, produced ty ^oififi|^ 

Water, is much more permanent than any of the 
other Colours yielded by the cooler Liquors : froni 
which circumftance, as well as from the Colour, it 
appears that a more perfe£t Solution had taken place* 

The change from Green or Blue, to Red^ which 
is caufed by Heat in thefe Experiments, is fimilar 
to that which is produced in the Shells of Cray-fi(h 
and Lobfters, by the fame means. 

I have thus endeavoured to explain thefe Colours^ 
which from the account given of them by Glau« 
ber, (75) and the fubfequent writers, appeared ex- 
tremely confufed and irregular. 

I alfo e;xpofed the Prepared Manganefe to thip 
aftion of Acids, Solutions of Neutral Salts, and va- 
rious 

(75) Glauber. Profp. Germ, tranflated by Packe, London, 16899 
p. 353. ** I faw that by mixing Magnefia with fixed nitre, it was 
by boiling them in a ftrong crucible, opened by the nitre, from 
whence proceeded a deliciate purple colour. I poured out the mafi 
and powdered it, and extraftcd it with hot Water, and paffcd the 
Liquor through a Filter, attd then I had a purple fiery Liquor, which 
did almofl every hour (flanding but only in the cold) change colour, 
fo thlit it became one while green, then fky colour, another whiJe of 
a blood colour of its own accord, then again prefently it received 
, other moft elegant colours/' 



picMjis other Liquors : l^t it is fuffictent to obfenre, 
fsk general, ih^t the Colours feem to be produced 
by them» snx^cu-djing to their feveral folveat Bowers. 
prom thefe Experiments, I fovincj that th^s fubftance 
affords a ready and ufeful method of examining fe^- 
yeral matters ufed in Chymiftry, Medicine, and 
pther Arts. 

Thus the degree of Caufticit}^of Volatile Alcalies 
may be determined by this Mineral Preparation, 
when it is incapable of being diftinguifhed by fubr- 
jedling them to an Effervefcence with Acids: for 
jthefe {hew the Prefence of Air, but not the Quan- 
|ity of it,> Both thefe circumftances are difcovered 
by the Prepared Manganefe, which imparts to Spirit 
pf Sal Amnipniac a bright Red; to a mixture of equal 
parts of Mild and Cauflic Alcali, it communicates 
^ Tellow^ although this Liquor effervefccs with 
Acids \ pure Cauflic Alcali receives from \% a vivid 
Green. 

Thefe Colours vary confiderably, in their Hue, 
from thofe which havis been already defcribed : and 
from this difference, as well as from the Gradation 
pf the colours, they appear to belong to a feparate 

L 2 Numerous 
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Numerous iimilar inftances of the Ufe of thii^ 
Mineral might be offered, but the mention of them 
would increafe this Article to a great extent. 

Sympathetic Ink of Cobalt. 

The Phaehomena of the Sympathetic Ink of Co-^ 
bait have been defcribed by M, Hellot, in the Me- 
mpires of the Academy of Sciences of Paris, for the 
year 1737; and in#a fubfequent Paper by M, Ca- 
det (76). This Liquor is formed by a Solution of 
Cobalt in the Nitrous Acid, with the addition of 
the Marine Add. 

The Nitrous Solution of this Semitnefal is Red. 
M. Hellot attributes the Green Colour exhibited by 
the Ink, to the admixture of the Marine Acid : the 
following eaiy experiment confirms the truth of his 
opinion, I added a few drops of the Nitrous Solu- 
tion of Cobalt to one ounce of Spirit of Salt, which 
immediately afforded a bright, and permanent. 
Green: but a fmall quantity of the Marine Acid, 
dropped into one ounce of the Nitrous Solutiop, 
made no alteration in its colour. 

The Sympathetic Ink, rightly prepared, is of Ji 
light Red : when Characters are written on Paper 

with 

(76.) Mem. de TAcad. dcs Scien* Paris. Corrcf. Etr. V. 3. 
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Vith it, they femain invifible till exj^ofcd to a nMU, 
derate Heat, by which they acquire a S/ue Colour^ 
inclining to Green: the Colour is greener, when 
much of the Marine Acid is employed. On remo- 
ving the Paper into a cooler Air, the Writing dif- 
appears. The Colour, and Difappearance, are capa- 
ble of being frequently renewed, by an alternate ap»- 
plication of heat, and removal from it (jy)^ 

The efFedts thus produced have been frequently » 
attributed to the mere adbion of Heat, and Cold : 
and I have heard it objedled that the red Colour of 
this Sympathetic Ink becomes A/ue by Heat ; where-** 
as, according to what I have offered in the courfe of 

this 

(77.) Mem. de TAcad. des Scien. Paris, 1737. par M. Hellot, 
p. III. Pour voir TcfFet de la teinture dont je viens de donner Ic 
procede, il faut ecrire avec cette liqueur, couleur de /i/asj fur de boti 
papief bien coUe, et qui ne boive pas. On laifTera fecher cette ecri- 
ture a Fair fee, et non dcvant le feu, parccqu'en ce cas la liqueur 
colorce pourroit s'ctendre audela du trait. Lorfque le papier eft bien 
fee, on n'appercoit aucune couleur tant qu'il eft froid ; mais fi on le 
chaufFe lentement dcvant le feu, on verra Tecriture prendre peu-a- 
peu une couleur bleue ou bleu-verdatre^ qui eft vifible tant que Ic pa- 
pier conferve un peu de chalcur, et qui difparolt entierement quand 
il eft refroidi. 

Macquer. Di£l. Chy. Art. Sympath. Ink. CharaAefs writtctt 
with this folution are invifible when cold, and become of a fine 
greentjh blue when heated j and have, this fingular property, that af- 
ter they have been rendered vifible by Heat, they' again difappear 
when.expofed to Cold, and may be thus made to appear and difap- 
pear alternately by alternate applications of Heat and Cold. 



r 
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, this Inquiry, the Attenuation dccafiioned by Hcs^| 
(hould have ciFefted a* contrary change of .thpfp 
colours. 

From thefc confiderations, as well as from the 
Obfervations of M. Hellot^ I judged that Heat, an4 
Cold, are not neccffary Agents in the Produdlion or 
Supprcflion of the Colour. With a vi^w to a fur- 
ther examination of this matter, I made the follow- 
\ng experiments. 

(i.) The Colour of the Charafters written with 
the Sympathetic Ink being produced, by warming 
•the Paper on which they were drawn, I immediately 
pxpofed thofe coloured Characters to the Steam of 
boiling Water : taking care at the fame time not to 
remove the Paper, which contained them, further 
from the Fire, than to the fame diftance at which it 
was held, when the Colour was brought forth. The 
Charadters, thus expofed to the Steam, prefently dif- 
appeared : yet the Paper was not fenfibly moiflened* 

(2.) I marked another Paper with the fame Sym-r 
pathetic Ink, and produced the Colour by warming 
it, as in the foregoing Experiment : in ibis ftate I 
put it iuto a flint-glafs Phial, which had previoufly 
^en kept open for a coiifiderable time, in a Sand* 

beat 
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\xt;^ moderately warmed, that the moift Air might 
be expelled from out of it : I then flopped the Phial 
with a ground Stopple, which f furrounded with 
melted wax. The Paper, thus inclofcd, was placed 
in various degrees of Cold : the Colour has, never- 
thelefs, remained, fome months, unaltered. I have 
fince found that this fecond Expriment is, in fome 
refpefts, fimilar to one made by M. Hello t. 

The firft of thefe Experiments, (hews that the 
Colour of this Compofition is capable of being de- 
flroyed, by a fmall and infenfible quantity of Moi* 
fture, notwithftanding, at the fame time, the Paper 
be expofed to a greater Heat than that which caufed 
its appearance. From the fecond Experiment, it is 
evident that mere Cold does not difcharge or change 
the Colour. 

From hence, and from the Obfervations of M. 
Hellot and M. Cadet, it appears that the Alterations 
are eiFefted by the Moijiure of the Air, attracted Jby 
the Saline Matter when cold\ and expelled from it 
when heated. And this is confirmed by the confi- 
deration of the ready Deliquefcence of the Salt, ob- 
tained from the Solution of Cobalt, of which the 
Ink is formed. M. Cadet attributes the Difappear- 
ance of the Colour to a Fixed Alcali, communicated 

to 
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to the Compofition by Sea Salt^ or other Salts con-i 
taining that Bafis. But this opinion is erfotie6tis» 
' becaufe Charaftersr written with the pure SolutiBh 
of Cobalt in the Nitrous Acid diluted, give a red 
Colour when heated,, but become invifible When re-i 
moved into a cooler Air. 
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Coloured Salts, diffolved in much Water, and 
fpread, fo as to form a thin layer of the Liquor, be- 
come pellucid and colourlefs. The caufe of the lofs 
of Opacity and Colour by thefe means, is explained 
by Sir Ifaac Newton. (78). Thefe Salts are again 
rendered vifible, as foon as the water, wKich held 
them in Solution, is difengaged. I have already in-r 
ftanced Changes of Colour arifing from an Evapora- 
tion of Water, whereby the Particles of the coloured 
Body accede, and are united into larger Mafles. I 
fhall hereafter relate another Experiment, in which 
one Subftance affords feveral Colours, in their regu- 
lar Order, by the gradual lofs of its Moiftqre (79), 

The preceding Experiments were made with Pa-s- 
per, marked with the Sympathetic Ink, in compli- 
ance with the common method of ufing that Liquor. 
But the operation may be much more diftinftly obr- 
ferved, if a larger quantity of the Ink be eyapo- 

rate4, 

(78) Sec p, 29, above— —(79) Sec p. 91. 
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ratcd> in a vefltl not capable of imbibing it. When 
it is expofed to a moderate Heat^ in a white China 
Cup^ and when the greater part of the Water is 
evaporated^ the Saline Matter becomes Green. This 
colour arifes from a fuperfluous quantity of the Ma- 
rine Acid, which foon flies off, and leaves the re- 
mainiog part Blue^ flightly inclining to Green. At 
the fame time that it acquires this Colour, it forms 
a hard, dry Mafs, which, in a few minutes after its 
remov. 1 from the Fire, grows moift, and aflumes a 
light red Colour. Thefe Alterations may be often 
renewed, by alternately heating and cooling the co- 
loured matter : which does not again become green, 
after the fuperfluous Marine Acid is once evaporated. 
But a drop of Spirit of Salt added to the red or blue 
Mafs, immediately renders it green. 

The Change from Red to Blue, eflfeaed by Heatf 
in this Experiment, and the contrary Change which 
takes place on removing the matter from the Fire, are 
fimilar to thofe which the Characters written on Pa- 
per undergo : excepting only that the r^^Mafs, which 
is the Refiduum of this greater quantity of the Li- 
quor, aflFords fo large a portion of the Saline Matter, 
that it cannot be rendered inviftble by the Moifture^ 
which it attrafts from the Air. This cirCumflance 

M alfo 
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alio h cotnitibti to the Chari^ters written on Pa{)er, 
when, by rtegletfling Aifficicritly to dilute the Sola-- 
tlon; too great a quantity of the colouring Sa)t' i6 
ipriad upon the Paper. 

Whfcrt Piepiration* of Oobilt are aded ujion 
merely by Bent, the Order of the Chaftges of Co-» 
iour efitdted in them, is fuch a$, in other inftanceis, 
conftantly arifcs frbnl that means of Attenuation. 
Thus when the yeitow Solution of this MiAeralj ih 
the Marine Acid, is heated, it aflumes vl green Colour, 
paflittg from a lefs to a more refrangible colour. 
When this Solution is cooled, the Teliow \s reftored. 



Colours changed iy JDihtitm^ 

I hat^fe already ejpimined feveral t)f the nxethods, by 
which the ft^inutc parts of bodies are fepaititcd) fuch 
as Heat, Solution, PutrefaAion, &c. and have (hewn 
th^t the Subftanccs, affedtcd by each of thefe means 
of Attehuation, conftantly undergo regular Changes 
frorh the lefs to the more refrangible Colours of ohe 
Order, afid fr6tti thence to thofe of ^he Order of 
Colours next above. 



I 
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I fliall add to thefe, fome inftailces of iimilar 
Changes produced in coloured Liquors, by Dilution: 
which is another means of attenuating them. I 

have not met with any Accounts of Alterations of 
Colour, thus effeded, except fuch as relatfc to Orange 
Colours, which, by Dilution, are readily changed to 
Yellow. Some of thefe, from their ihtenfenefs, in- 
cline to an obfcure Red. In thefe Experiments I 
have purpofely avoided the Ufe of thofe liquors, and 
have employed fuch only as are capable of under- 
going changes^ from one diflindt Colour, to others 
which are equally vivid and diflind. 

am 

(i.) I made a Tindlure, by digefting Turmeric, 
reduced to powder, in Rectified Spirit of Wine, till 
it had acquired a bright Yellow Colour. To one 
ounce pf this, I added a few drops of a weak Solu- 
tion of Potafli, which changed the Tellow into a 
vivid Rofe-Colour. 

Into this red Tindure I poured about an ounce 
of diftilled Waters by which means it became 
Orange-coloured : to thia I added another ounce of 
Water, which perfedtly reflored the original Tellow 
Colour of the Tindlure. 

M 2 Inftead 
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Inftead of Water, I poured Rectified Spmc of 
Wine into the red Tindure. The changes whiph 
it produced therein, were the fame as were produced 
in the foregoing mixture. Laftly, I fubftituted, xx\ 
the room pf the Water and of the Spirit, nearly 
a like quantity of the fame Solution of Potafh, by 
which I had given the red Colour in thefe mix- 
tures. The red Tindture, diluted by this Alcalinc 
Solution, underwent the fame Changes as in the two 
formef Cafes. 

(2.) Strong Spirit of Nitre, drawn from rough 
Nitre much impregnated with inflammable matter, 
is of afuU Tellow Colour: by the addition of diftil- 
led Water, it affumes a vivid Green. I learned this 
curious fadl from Dr. Higgins, during my attend- 
ance on his inftrudtive Chymical Ledtures. 

(3.) Another fimilar inftance of a Change from 
a lefs, to a more refrangible Colour, is afforded by 
the Nitrous Spirit, which is procured by Diflillation 
from equal parts of Arfenic and Nitre : for its Co- 
lour is a bright Green, but it is inftantly changed tp 
a Sky Blue by the admixture of Water. 

The 
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'*The colouring matter of both thefe Acid liquors 
feeins to be Phlogifton, from many circumftances, 
and particularly from its flying off, and leaving the 
liquor colourlefs, when expofed to the air in an 
open vefTel : and becaufe the Acid, drawn from, 
pure Nitre, does not become green by the addition 
of Water : but the nitrous acid, however phlogifti- 
cated in dlftillation or folution, is conftantly thus 
afFedled. 

(4.) To thefe Experiments, macje by Dilution, I 
fhall add another, which is effedted by the gradual 
Evaporation of the Water intervening between the 
parts of a coloured Subftance : by which operation 
they coalefce, and are united into larger Maflfes, af- 
fording Colours in a regular Order, according to 
that Change of Texture, 

I digefted in Jamaica Rum, during feveral weeks. 
Gum Guaiacum reduced to powder. I added half a 
dram of this Tinftqre to an ounce of a thick liquid 
Mucilage, confifting of Gqm Arabic diffolved in 
Water. The Colour of this mixture was a Sky Blue : 
but when it had ceafed to be fluid by the gradual 
Evaporation of the Water, it acquired a vivid Green: 

when 
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when it was become fo dry as to form a brittle Mals^ 
its Colour changed to Tellow. 

I have thus examined the fevef il means, by which 
the colouring paf ts of natural bodies are capable of 
being divided into fmaller, or united into larger, 
Mafles : and have ftiewn that each of tbefe produces 
Changes of Colour, according to one uniform and 
general Rule* 

It fcems to me to be worthy of Obfervation, that 
as the Sky (which confifts of Air and Vapour, 
whofe parts are more minutely divided, and more 
rarely diffeminated, than thofe of any other coloured 
Medium) is B/ue oftbefirjl Order, which is the moft 
refrangible Colour (80) : fo on the other hand. Gold, 
(which confifts of particles more denfely united, 
than thofe of any other known Subftance) whenever 
it is diverted of its metallic Luftre, is Red, which 
is the leaft refrangible Colour. The Colours of the 
Orders, which intervene between thfefe Extremes, 
are very ntmicrous 5 but it appears from the fore- 
going Experiments, that all of them are regulated 
by the fame Law. 

If 

(80) Sec Newton's Optics, L. 1. part 3. prop. 7. 
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If the Simplicity and Uniformity, which Nature 
obfervcs in her operations, is illuftratcd by this In- 
quiry, my purpofe is fully anfwered. From the 
knowledge of the Caufe, on which the Changes of 
Colour 4cpcnd in Permanently coloured bodies, not 
only alterations which happen in their texture may 
be explained; but the Experiments and Obfervations 
may probably lead to curious and ufeful difcoveries 
in the Arts of Painting, Dying, and yaripus Manu- 
factures, and throw new Lights upon many branches 
pf Chymiftry and Natural Philofophy. 
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A D V E R T 1 S £ M te N T. 

* ^ 

TttE followiilg Paper was publiftied in the Phi- 
lofophical TranfadiooB for the year 1765, and 
the Author had ^the honour of receivings for this 

Communication, the Medal which is annually con-* 
ferred by the Royal Society* It is here added to 
the foregoing Work, on account of the Connexion 
between their Subjeds. Their Relation to each 
other is, indeed, greater than it may probably zp^ 
pear to be, upon a tranfitory view. For, in one 
of thefe Inquiries the Colours, arifing from a Dif- 
ference of the Size of the colouring Particles, are 
examined : The other treats of the Difference of 
Henfity^ and of the Colours produced by that Caufe. 
If it be confidered, . however, that by feparating the 
Particles of a coloured Subftance, they are removed 
to a greater diftance from each other, fo as to occupy 
more fpace ; it will thence be evident that the fub- 
ftance, thus affedted, muft undergo a Diminution of 
its Specific Gravity^ at the fame time that the Size 
of its Particles is kjfened: and the Converfe of this 
is likewife true. 
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Mv LoRD» 

I TAKE the liberty of laying before your L<^« 
(hip the following paper, containing a variety of 
h^ and experiments, which I have endeavoured to 
apply to fome Optical in<^uirie$. 

Beiides the experiments originally contrived and 
made by myfelf, I have repeatied qioft of tl^oie 
which I have quoted from others, , 

Sir Ifaac Newton^ in his Optics, has fl>ewr| by a 
feries of experiments, fhat (he feveral cfi^^rences of 
colours, exhibited by fhin traqipafei^t plates, are 
occafioned by (heif ievera} thiclqieiles ; and that 
therefpf e the tranfparent parts of bodies do, accord* 
ing to their different fizes, refled: rays of one colour 
and tranfmit thofe of another i and confequently 
that the bignefs of the component particles of 
natural bodies may be conje&ured from their 
colours; iince the particles of thofe bodies moft 
probably exhibit the fame colours as a plate of equal 

thicknefi, ' 
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tfiickneft^ provided they haw the fama 4c9^6ty. 
He concludes this whole dodrine in the& woods & 
^' I have htthertd explained the powers of bodies 
^^ to redVd: and refira^, and il^ewed that thin tranf- 
parent plates^ fibres, and.particles^^, accord- 
ing to their feveral tlnckneffes and Jenfities^ reflef): 
feversif jfarts of ritys, and thereby ftj^ptar of ieTcrai 
^^ €§lomrsi and by conieq^iiciice,^ thai noting Aore 
is requi&te, forpiKiducing all the colwrs of natural 
bodies,^ than the Uma^ii ^fizesi and it^fUm of thek 
** traniparent particles.'* 

Thotigh he hoi flectmrtely (hewn what cdlours 
arife from the feve#8^ chaniges o# tbicknefs^ I do not 
find that any one has attempted to explain in v)bat 
mcmturUlM dij9erences of denfity^ in the component 
particle of bcdks^ contribute to pfodtice thef ieve-» 
ral differences of odours : and dierefbre I thought, 
that if inftances couM be prodnced of bodies who^tf 
feveral dififerences of r^sr^peat to be proportioned 
to thtit feveral degrees of dmjityf it vi^Hild tend to 
Uluftrate this part of Optics. 

To this purpose, however, are conducive aB tho^ 
experiments ^d obfervations, from which Sir 
rlfaac Newton has inferred that bodies .have their 

r^ra&ive 
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Tpqtf^ tfajc griMf^ pf>Vcf t(i fpfle^ fiienir yiUcJ^ 
4$ 4c»4uci|Ue/roa^ heqie^, i. Th^t ther^^/ cays ajr^ 

Xht violet jit\tbe /?^. 3. That dijF o^We/ i« refleded^ 
in like circtfjtnftances^ at the leafi thicknef« of any 
thin plate or bubble, the red at the greateft thickr 
XM6i%ii^^ the^ intenB«(Uate coIq^i^ ^ in^enpediatc^ 
^liififcp^fifefc. 3. The >^if^ iappcar^ Uom ^ ^\z 
(p. 2Q6.})iiawhkh<lhe:thk:Iwe^o^ water, and 
|gl^$, and ^ cfilo^R} produ^d by them ^ iet 
down. 



Th.i^re «{||M{iniencs ^e appli^ by l^im t(» tr^pfr 
'p^ent bp4^ and si^ colours exhibited, by tfaem; 
\li^ thpy are ^squAlly ^plicable to j^ccRianeDdy 
f 9)9ur>ed bodies-: wd i( .appears irom thcny tha( 
^/^w/?r fubftance? ought, l^y jthcir grtater refi^Sfhe 
fower^ in like circumftances, to refleA the lefs re^ 
JrangHtlf ^pf and: Ithftt fiibibipccs -of Vj^ denfity 
Should refle<3: mys proportiontibl])' more r^r4mgibU^ 
gnd thereby ftppe»r of feveral cokHir* in the order of 
fJ>ciT denfity. 

In 
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In' cohfinnadon of this feafonirig; I iHidfl^giVe 
inftaiices of natitfal bodies, which dHfer f roltii ' i^h 
other in denjityi thotfgh cifcamftaoeed alike in 
other refped^; and (hdl (hew that they differ in 
colour, in the fame order they do- in denfity, the 
denfeft being red, the next ^ in dm/hy, orange, 
yellow, &c. 

In fuch an inquiry metallic bodies feem to de*^ 
ferve our firft and principal attention^ as iSitir Jpectfic 
gravities have been afcertained by well-known and 
repeated experiments. Without entering into ' a 
minute chemical theory of the principles of metals, 
it is-fufficient to.obfervc that they are univerfally 
allowed to Coniifl: of^ i . An inflammable matter, 
which is of the fame kind in all the metals. 2. Of 
a fixed matter* or calx, which appears in each of the 
metals to be fpecifically different in ibeigbt, as well 
as in other properties. 

As the inflammable matter, in the in tire metals^ 
a£ts ftrongly on the rays of light, it is neceffary to 
calcine, or to divide them into extremely minute 
particles, in order to examine feparately the adion 
of the calx, or fixed matter, on the rays of light. 

In 
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. . , t|i order to examine all the metals in like circum- 
; ftances» by reducing them into the fmallefl particles, 
and depriving jhem of their Phlogifton as far as was 
pra^cable, I expofed each of them, united with a 
proper qiiiantity of the pureft Glafs, without any ad^ 
ditioruil in^rfid^ent^ to the greateji degree of Jire they 
are capable of bearing, without having all colour 
whatever dejiroyed. 

In this ftate it appears, from a viriety of experi- 
ments and fads, that they adtually do, without any 
exception, exhibit Coldurs in the order of their 
Denfities, as follow. 



Gold- 
Lead -: 
Silver — 
Copper 
Iron — 



Red* 

Orange. 
Yellow* 
Green. 
Blue* 



O 
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G .O L D. 

GOLD, which is the deofeft of all the metals, 
imparts a red colour to. glafs^ whenever it is divided 
into particles fo minute, that it can be intimately 
mixed with the ingredients of which the glsrfs is 
made ; and it feems indifferent in what manner it is 
reduced to this ftate. Thus : 

I . From the powder obtained by rubbing ^gold with 
a pumice-ftone, ufed hy the goldfmiths in po- 
lifliing it, mixed with nitre, borax, and pota(h| 
a beautiful red glafs is produced *. 

Z. When a fmall quantity of a fcJution of gold In aqu^ 
regia is evaporated* on ^ glafs plate, with^a gentle 
heat, that part of the^/^i on. which it lay thin- 

neft^ 

' » Sol fine yeftc, cap. 8. 

Junker, Confpcftus Chem. tab. xxxiii. dc Auto, p. 852. 

Aurum detritum pumice, feu pulvis auri pumice, quo aurifabri fua 
opera poliunt et abradunt, commiftus, Gold-SchltiF, fi cum ana ni- 
tri, boracis, et cinerum clavellatorum liquido fundatur, praebet vi« 
trum^ inftaroptimi opificum encauftici, rubra colore pellucidum, fub* 
lldentibus paucis auri granulis j teftante autore Solis fine vefte. 

Shaw on Boerhaave*s Chem. vol. i. p. 79. Gold ground with pu* 
mice, and afterwards fufed with equal parts of nitre, borax, an4 
pot afhes, affords a fine tranfparent red glafs. 
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tieft, is tinged red^ by the entrance of the par- 
ticles of go/d into its furface ^. 

^. Artificial rubies are made by mixing with gla/s, 
gold diffolved in aqua regia^ and afterwards cal- 
cined in the furnace % 



4^ Kunkel prepared a powder for the fame purpofe, 
by precipitating the gold from the folution by an 
alkaline liquor **• ^ 

5. Gold precipitated by tin from aqua regia, and 
melted with glafs in a proper proportion, tinges 
it with a beautiful ruby colour: this method 
was difcovered by Cailius % and farther improved 
by Kunkel '. 

O a 6. The 

^ Philof. Tranf. N^ 286. 

* Neri's art of G/^t/}, chap. 129. 

Calcine Gold with aqua regia many tin>e«, pouring the water upon 
it five or fix times.: then put this powder of Gold in earthrn pans, 
to calcine in the furnace, till it becomes a red powder ; which will 
not be in many days; then this powder, added in fufficient quantity, 
and by little and little, to fine crjflal glafsy which has been often 
caft into water, will make the tranfparent red cf a ruby, as by ex- 
perience is found. 

* Lewis's Hiftory of Gold, p. 176. 

* Cafiius de Auro, p. 105. ^ 
' Junker, Confp. Chem. tab. xxxili. de Auro, p. 86i* 
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6. The iamc colour is produced by fufing go/dw\di 
2L large proportion of tin, and two thirds of lead> 
or by mixing it with regulus of antimony, or 
tin by calcination, and adding to g/q/s the pow- 
ders of ^^/^Z obtained from thefe proceiTes ^, 

i 

\ 

7. Gold amalgamated with mercury, and digefted 
with it for a confiderable time^ may be reduced 
to a fubtile powder by expelling the mercury: 
this powder, melted into the giqfs, tinges it of 
a beautiful red *. 

8. Gold leaf melted into the furface oi glafs, by th^ 
. eleftric force, imparts a red colour to it : this 

was firft obferved by Dr. Fraqklin, and has been 
often repeated '• 

Thcr^ 

» Shaw*s Notes on Boerhaavc*s Chem. vol. i. p. 78. 

** Shaw's Abridgment of Boyle, vol. i. p. 459. 

An induftrious perfon, having united Gold with a particular quick-- 
filver, kept them in digeftion for fome months ; when the fire ha- 
ving been immoderately increafed, the fealed glafs burft with a 
frightful noifc : though the upper parts were blown off and {battered 
to pieces, yet the lower efcaped tolerably whole 5 and I took notice, 
with delight, that it was tinged throughout of z fine and glorious red^ 

hardly to be matched by that of Rubies. 

» 

^ Franklin's Letters on Electricity, p. 65. 
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There are m^ny other ways of communicating 
this c(flour to glaji by Gold\ and I find no metho4 
by which it can be made to produce any other colour. 
If it be mixed in large mafles, without being 
ipinutely divided, it imparts no colour to the glafs, 
but remains in its metallic form« 

Grummet attributes this colour to the manga- 
nefe, ufed in making fome forts of glafs, the coloup 
of which he fqppofes I'evivified by the nitre ufed in 
the preparation of the gold : it is neceflary therefore 
to mention, that I have given a red by gold to feveral 
glajfes^ in the compofition of which there was no 
manganefej and often by gold in the preparation of 
which there was no nitre. 

Several preparations of gold will impart a fine red 
to the fritt or materials of which glafs is made, in 
a fmall degree of heat ; though not minutely enough 
divided, or in too large quantity, to remain mixed 
with the glafs, when expofed to a degree of heat 
fufficient to vitrify them perfectly. 

L R ^ D. 
LEAD, which is the metal whofe denjity is next . 
in order to that of Gold, affords a glafs of the colour 
of the Hyacinth, a gem whofe diflinguifhing cha- 

ra&er 
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faster fs, that it is rid with an admixture of* yetf^tVi 
the fame colour which by writers in optics is called 

orange. 

1 . Lead, kept in firfion for a confiderable time, in 
a ftrong crucible and a very violent heat, is re* 
duced to a glafs of the colour of that gem \ 

2. Lead reduced to litharge, and melted with one 
third or fourth part of it's weight of fand, in a 
covered crucible, in a ftong frrefor two or three 
hours, unites with the land into an orange-colour-^^ 
ed glafs Mk^ the former '. 

3. Glafs of Lead is mentioned by feverai authors, 
as a compofition proper, without the addi- 
tion of any other ingredient, for imitating the 
Hyacintb ". 

SILVER. 

* Flora Saturnizans, ch^p^ ii, Henckel de appropriatione, cap. ii. 
fb£t. 4. 

' Junker, Confpeft. Chcm. tab. xix. p. 434. 

Recipe Lithargyrii partes tres, arenas nitidas partem unam ; mifta 
imponantur forti tigillo^ per 3 circiter horas tenuif&me fundantur, 
qiio iz&o maflam flaentem in calidum^mortarium effunde, et habebit 
vitrum pellucidam Hyacintbini ftrmc coUris. 



■ Shawns Ledures, p. 299. 

Lead melted into glafs with fand is the foundation of inlitating al! 



[ J<^9 3 

SILVER. 

YELLOW is the only colour whick ^Iver^ the 
metal next to lead in denjity^ can by any preparation 
be made to impart to glafs. 

I . Without infifting upon what fome chymifts 
affirm, that Jiher^ on being calcined and ex- 
pofed to a violent fire for a long time, was partly 
reduced %q 2i yellow glafs "^ 

2. I 

the coloured gems : for thi$ glafs itfelf will refembje thiB Hya- 
cinth, &c. 

Merret's notes to Neri, chap. 6i. 

Our author mentions not a Hyacinth from glafs of Lead. Bap. 
Porta fuppJies you wjth it, 1. vi. c. 7. in thefe words : To make a 
very Hyacinth^ and not much differing from the true one, put lead 
into earthen pots that are very hard, in a glafs furiface, and there 
let it (land fome days, and thus your lead is turned into glafs j and' 

imitates the colour of the Hyacinth, 

Nichols's Hifiory of precious ftones, part i. chap. 7. pf the Hy- 
acinth. 

The Hyacinth is a ftone (as faith Boetius and Rulandus) which is 
red with a certain yellownefsy or rufefcit in auro j that is, it is red in 
yellow. Impoftors adulterate it with a kind of glafs made of Lead. 

Boetii gemmarum et lapidum hiftoria, 1. ii. c. 31. Adulterium 
Hyacinthi vix meretur; in illius locum aliquando fubftituitur ex 
plumbo vitrum^ quod a vera gemma pondere et duritie facilotdiftin- 
guitar ; molliils enim et gravius vera gemmi# 

* Nferret's Notes on Neri, chap. 82. Claveus (nw Silver calciaed 
two Bnonths in a glafs furnace i the twelfth part df which became a 
citron glafi. 
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2« I have often given that colour^ by moiftening tfid 
furface of the glafs with a folution of Silver i -. and 
afterwards making it red hot. 

3. If Silver be calcined with fulphur» it readily 
conimunioates a yellow colour to glafs "*• 

4. Having carefully purified an ounce o^ Silver^ I 
kept it in fufion fome hours, with a fniall quan- 
tity of glafs^ and found, that the glafs, when 
cold, had formed a beautiful yellow enamel on the 
furface of xht^lver. 

5- i^^^f 

% 

• Shaw's Abridg. of Boyle, vol. 1. p. 458. To fliew more par- 
ticularly that glafs is porous, we took filver calcined by luirnlng 
fulpbur on it in the open air, and laid it upon a piece of glafsy and 
placed it with the pigment uppermoflr, upon a few quick, coals to 
neal a while ; we gave it fuch a heat as might make and keep it red 
hot, withoMt fiifion ; and then fuffcring it to cool hy degrees, wc 
found that the glafi had acquired a yellow and almoji golden colour. 

Shaw's Abridg. of Boyle, vol. ii. p. 98. I learned from one of 
the chief artificers in painted glafs, that thofe of his trade colour it 
yellow with a preparation of a calx of filver. 

Kunkel's Art of glafs, part ii. art. 49. Experiment (hews that 
it is from Stiver the fincjl yellow is obtained. Shaw's Ledyres, 
p. 31^ A little Silver tinges white glafs yellow. 

Hook's Micrographia. obf. 10. of Metalline colours. A third ar- 
gument that the particles of metals are tranfparent is, that being cal- 
cined and melted with glafs, they tinge the glafs with tranfparent 
colours. Thus the calx of fiher tinges the glafs on which it is an- 
nealed with a lovely yellow or gold colgurn 



5t Leqfjiher laid on red hot glafs tinges it yellow. 

When we meet with authors, who mention a blue 
or grecni(h colour communicated by filver, the 
caufe muft have been, that the filvef ufed in'fuch 
proceiTes was mixed with copper ^ as it generally is, 
wheii it is not carefully purified ^. I have always 
found, that Jiiver purified by the teji retained fb 
much copper^ that, when melted feveral times with 
nitre and borax, it imparted a green tinge at the 
firft and fecond melting, though afterwards no fuch 
colour was obtainable from it. 

COPPER. 

GREEN is the only colour which copper ^ the 
metal next to filver in denjity^ communicates to glafs^ 
when melted with it in a fufficient heat, without 
any additional ingrjedient. Thus : 

1 . By grinding cryftal glafs in a copper mortar, and 
afterwards melting it, it becomes green. 

2. Copper calcined per fe in a furnace ** j 

* P 3. Copper 

P Merret's Notes oil Ncri, c. 90. Junker, Confped. Chem. 
tab. XXXIV. p. 889. 901. Shaw's Abridg. of Boyle, vol. ii. p. 98. 

^ Shaw's Abridg. Boyle, vol. ii. p. 98. Though coppir calcined 
per fe affords but a dark and bafely-coloured calx, yet the glafs-men 
tinge their glafs green therewith. 

Ncfl, 
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3. Copper calcified with fulphiir '; and 

4. Scales Beaten off from red hot copper plates mixed 
i^rith glafs^ equally imparl a green colour to it. 

It IS ihdifFereht in what manner the copper is pre- 
pared, in order to tinge the glafs green, provided it 
be expofed, without any other ingredient^ to a Tuffi- 
cicht degree of hea!t *. I have frequently produced 
a ^ne green from c(^per filings unprepared. 

If a quantity of fait s be added in the preparation, 
they will, by attenuating the mixture, make the glafs 

incline 

Neri, chap. 92. Thfe fort of purejf glafs will be tinged irtfo all 
colours you defife : for example, into an emerald with brafs thrice 
calcined, as is done for ordinary glafs : into a fea green with brafi 
calcined to redncfs. 

' Junker, Conf. Chem. tab.gcix. p. 433. Be'ryllus marins vi^ 
ridttatis per cuprum cum fulphure calcinatum. 

' Kunkel's Notes on Neri, chap. 32. Though with copper 
alone one may produce green^ it is heverth'^leTs ci^us Aiartis diilfc* 
rently prepared that makes a variety in it. I have not found that the 
different manners of preparing copper have produced different co* 
lotirs. I have experienced that by calcining copper per yi, widiout 
any addition, I could produce afl the effedb that the author feacfats 
us to bring about by dLSerent preparations of that metah 
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Incline to bluei the colpur next in order * j t>ut thiq 
happens only when the fire is TOodcrafe; fpf iij ^ 
greater degree of heat, the redundant falts, even 
thofe of the moft fixed nature, are expelled ". 

Jt is true, that copper is mentioned by fome 
writers, as ^n ingredient in red glafs and enamel : 
but the red, wjiich is the colour of the metal not 
difiblved or mixed with the glafs, remains only 
while the compofition is expofed to fuch a degree 
of heat as is' too fmall to melt and incorporate it i 
for, if it be fuffered to remain in the furnace a few 
minutes after the copper is added, the mafs will turn 
out green inftead of red ^ : in efFcft, the preparation 

P 2 of 

< Flora Saturnizans, chap. xi. art. 6. Wh^n a green colour is 
to be given to ^lafs, care muft be taken not to ufe too much fait in 
the compofition of the glais ; otherwife the colour will be hluetjby 
and bordering on the colour of the aigue marine. 

Neri, chap. 32. An emerald colour in glafs. 

In making green you muft obferve that the metal have not much 
fait \ with metal that hath much falt^ as cryftal and rochetta have, 
you cannot make a fair green, but only a fea green; for the fait con- 
fumes the green, and always inclines tl^e colour to a blue ; where- 
fore, when you would make a fair green^ put common mctaL 

Shaw's Lcd^ures, p. 29. Copper precipitated with common fait 
out of aqua fortis gives the torquois colour to white glafs, lyben 
melted therewith. 

^ KunkePs Remarks on Mcrret's Notes, p. 299. 

^ Ner4, ch^p. J27. This chapter defcribes the method of malang 
red glaf$, i^ .the compoii|tipn of which copper is ufed 3 s^id Kunkd 

makes 
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of copper recommended on this oCc^on, is exdfltly' 
the fame as that ufed in tinging ^ij/J green. 

IRON. 
IRON, being of all metals the moft imperfcfl:, 
is fubjed:, by various means, to be calcined or re- 
duced to a ruddy crocus, fimilar to the ruft that; 
arifes from it's being corroded by the acid in the 
air. In this ftate, it requires a confiderable degree 
of heat to diflblve and incorporate it with glafs : 
till that heat is applied, it retains it's ruddy cplour ^ 
by increafing the heat, it paiTes through the inter- 
mediate colours, tilj it arrives at it's permanent one, 
which is blue: this being efFedted in the fame de- 
gree of heat in which we have examined the other 
metals, that is, the greatefi that the glafs will bear 
yiitAout lofing all colqur whatever. 

The 

makes the following remark on it : *< This compofition is very diffi- 
*^ cult to make ; it \s neceflary to feize the moment at which the 
*' matter is well tinged redy to take it immediately from the fire; for 
** half a quarter of an hour too much is fufficient to change its colour.** 
In the next chapter, fpeaking of a r^d enamel, into the compofition 
of which copper enters among other ingredients, Kunkel makes this 
remark : ** This compofition is very fine, and lefs trouJ}lefome than 
*^ the preceding one : but, after having added the copper, the matter 
. <^ muft not be left on the fire : if this is not attended to, it becomes 
^^ green, and the red colour that it had taken at firft does not loft** 

Gellert, Chem. Metallur. problem 97. Copper gives a blood-rc4 
to ^lafs ; but if it is left too long on the fire, it becomes green^ 
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The greeni with which the glafs ufcd for bottler 
and chemical vefTels is tinged^ is occafioned by the 
iron contained in the vegetable afhes and fand^ of 
which that glafs is compofed. When the pots, in 
yhich the matter has been kept in fufion, ' are 
nearly emptied, the glafs remaining at the bottom 
is always blue ; this is caufed by it*s continuing 
longed expofed to the fire, and in fo fmall a quan- 
tity that the fire has a greater efFeft on it.^ The 
whole mafs acquires the fame colour ^ if too much 
f^d be added in proportion to the afhes ; for, in 
that cafe, the materials being more difficult of 
fufion, the workmen are obliged to apply a greater 
heat, and to continue it longer. 

It is known, from the experiments of Lemery and 
others, that the vegetable afhes contain iron *. To 
examine whether that metal be alfo contained in the 
fand ufed in making this glafs, and how far the 

colour 

* Becher, Phyf. Subterran. p. 67. 

Haec prima terra (yegetabilb) cum mlneralibi|s vitris, quae ex 
arena et filicrbus parantur, conveniens eft, ut nulla re, niii colore, 
inde difcerni queat, qui viridU eft, ytXfubcctruleus^ indelibilem regni 
fui afterifcum fervans, nempe vegetabiUm viriditatem exprimens. 

Flora Sat. cap. 8. Note. 

As that blue or green colour is owing to the iron which is found 
in the aflies of all vegetables, it muft not be looked on as a mark ca- 
pable of charaderifuig a vegetable earth. 
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colour of the glafs depends upon it, I made th^ |bl-' 
lowing experiments : 

Exp. I. Having proc\ired fome of the fand ufed 
in making green glafs, J melted two parts of it with 
pne part of borax, and ope part of nitre, and found 
that it produced a glafs fimilar in colour to that 
which is made with the fame fand fluxed with pot* 
afhes. From hence it appears, that the colouring 
matter was contained in the fand. 

Exp. 2. I mi^ed three parts of this fand with 
one of powdered charcoal, and expofed it for fome 
hours to a red heat. When this mixture was cold, 
I feparated from it, by a magnet, fmall grains of iron^ 
weighing ^bout one twentieth part of the fand. 

Exp. 3. I melted fand thus deprived of its iron^ 
with half it3 weight of borax and the fame quantity 
of nitre, and found that it produced a perfectly 
colourlefs and tranlparent glafs. 

Exp. 4. To two parts of the white land ufed in 
making cryftal glafs, and one of borax and nitres I 
added a twentieth part in weight, of the grains of 
iron^ which I had extradled from the fand by Exp. 2. 

and having vitrified this compofition, I found that 

• 
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it Wis become exadly fitmlar in cafour, to that €omii> 
monly ufed in making green gla6. 

Exp. 5, I expofcd feveral pieces of green hottk^. 
ghfs made at different glafs-hbufcs, under a muffle, 
to a ftrong lire, for the fpace of half an hour, and 
found that they were all become blue. 

If the crocus of iron is added in too great a pro- 
portion, it continues to adhere together, and remains 
unmixed, or at leaft imperfectly mixed, with the 
glafs, retaining for that reafbn the colour natural to 
it when undiffolved ; or if it be in a fmaller quan-- 
tity, though yet in too great a proportion to be 
diffolved, it will make fome intermediate colour 
between the ruddy and the blue^ which laft it always 
imparts, when in a fufficient degree of lire and a 
proper proportion. Thp neceflity of a due propor- 
tion of metal to the glafs has been already inftanced 
in gold, which, if in too large a proportion to be 
diffolved by the glafs, inflead of imparting a red 
colour to it, runs together in its metallic form. 

Henckel has given us a method of making a beau- 
tiful blue glafs by this means. It confifts merely in 
mixing iron with the matter of which the purejl 
glafs is compofed, and expofing it to a violent f re. 

Gcllerc 
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Gcilert obferved alib^ that iron imparts to ^Js ^isi 
colour^. Mr. Lehman obtained the fame colour 
from emery, which is a kind of iron ore, or ferruginous 
ftone, by mixing it with a vitrifiable earth ; which 
colour he attributes to the /r^;? . contained in it*^ 



Tf Henckel, DiflTert. 6. On a blue obtainecl from iron. 

I coloured glafs with irori', and gave it a very fine blue. I had 
calcined, in a pot, fileings of Styrian Jleel, which I kept about a 
quarter of an hour in the fire, without ftirring them, till they had 
taken a purple colour, bordering on violet ; I mixed about half a 
grain, which I had ground well in a glafs mortar, with fifteen grains 
ef very white flint and a very fine alkali ; | put the whole into a 
crucible, covered it with care, and expofed it to the mojl violent fire* 
The furnace being cooled, I found a glafs of the colour of ^fappbire\ 
it was impoffible to fee a finer blue^ either for colouf or trarrfparence. 

Gellert. Chem. Metallurg. vol. ii. prob. 97. Cobalt calcined 
gives to glafs a very fine blue ; but if too much cobalt, for example 
an eighth part, is ufed, the glafs will become black. The calx of 
iron produces tYit fame effe6l\ and fometimes it happens that one fide 
of the thin piece of glafs is of the colour of ruft^ while the other 
iide is blue. 

* Lehman, Treatife on the formation of metals, J). 37. 

As to the earth of cobalt, or bifmuth, which is the bafis of the 
{}tue colour, Henckel cbnfidered it as a martial earth in his Opufc. 
miner, p. 573. Some experiments which I have made render thllt 
opinion very probable. I have obtained a very fine blue colour from a 
ferruginous Spanijh emery: having once pulverized half a pound 
thereof and mixed it with an equal part of black flux, I melted this 
mixture in a well-covered crucible in a pretty violent fire: when 
the matter was melted, I flung in an inflammable fubftance : when 
that had intirely eeafed burning, I emptied the crucible, and ob- 
tained a mafs of a mo/l beautiful fapphirine blu0\ but which, as one 

may 
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. ^I&ri mentions a Jky r^/iM^ imparted to glafs by Bo* 
heouan gcanatcs^ which method he conftantly prac^^ 
tijfed at a manufaAoiy in Flanders \ It is well 
known that iron is the metal contained in thofe 

• ftones; that they obey the load*ftone ** ; and that, 
being calcined with a proper heat, they yield a con- 
fiderable quantity of iron % 

may imagine^ foon attraded the moifture of the air : I repeated the 
experiment again without putting any black flux, and the colour 
became ftill finer : but it was nmarkably beautiful when the mixture 
was melted with a vitrifiabU earth. I can attribu^ this cohur only to 
the parts of iron contatined in the emery. 

* Keri, chap. 90. A curious peribn and j)radical chymift may 
extrad a wonderful red from gold, from filver a Jkf colour^ and a 
much fairer from granotis of Bohemia, which are low-priced ; for, 
being fmall, you may draw a tinSure from them, as I have often 
done in Flanders. 

^ Boyle of gems^ Shawns Abridg. vol. iii. p. 107* SufpeSing, 
for feveral reafons, that fome granates contain, befides other metal- 
line fubftances, many corpufcles of a ferruginous nature^ I made 
choice of fome fmall ones, which, by their deep and almoft dark 
colour, I guefled to participate largely of iron oi Jleel^' zni applied 
them to a vigorous loadilone, which, as I expeded, took them up: 
and hereto they conftantly adhered till they were forcibly feparated 
therefrom — ibid. vol. iii. p. lao. A chalybeate tin&ure obtained 
from granates. 

< Junker, tab. x. p. 273. Multi |rtf;i^i minus pellucent; atque 
ex his vulgares praeduri, atque alioquin igne indomiti, per ignem 
folarem grandibus vitris caufticis collegium, denique in fluorem re-* 
dadi funt, ac merttm ferrum praebuere. 
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I expofed }n apmciblts ta a ghft-ho^fe fitb^ Ibr 
the fpacc of thirty hourt, part^bf a4i!it ghfg retort, 
in ^hich a native green vUrid of irm fedd been dif- 
tilled, and which had been corroded and tinged hf 
it ; by this means it becanie (x>louted of a jfo^ tran^ 
parent Mue, not diflinguifhaWe fro^ that which cor 
bait imparts to glafs. 

Iron vitrified per fe is c(Hiverted into a blue 
glafs -. > 

In fhort, it is indubitable that iron is the only metal^ 
which will, without any addition^ impart to the mat- 
ter of glafs a blue colour ; for copper will not commur 
nicate that colour, without the addition of a con-r> 
iiderable quantity ofjhlfs^ or fomc other matter that 
attenuates it; arid the other metals cannot by any 
means be made to produce it at ail; 

. Having (hewn that the metals exhibit colours, in- 
variably in the order of their denfities^ when melte4 
with glafs in a proper proportion, without any other 
ingre&enty and expofed to afuffident heat ; I (hall pro- 
ceed to fliew that the other preparations of the 

iftetals, 

^ Lewis's Coui^fe of Chenu p. 49. The fpecific gravity of iron 
is to that qf gol4 as 7,645 to 19,640. This metal requires a great 
degree of heat to melt it, when it throws out fparkles,. lofes confide^ 
rably of its weight, and is at length converted into a dark blue glafu 
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sjacifHts viz, their ibluuons, precipitates^ cryf- 
talsy 6cc, do for the . moil part exhibit the fame 
colours^ in the order of their denjities^ though not fb 
iBvariably a$ thek glafTes y fome ifmall variation of 
colour happening in the more imperfeffc metals^ pro* 
bably from ^ chaxige of denfity in their different pre- 
parations, 

GOLD. 
GOLD precipitated from aqua regia> and wiaflied 
with hot water, or boiled in a folution of alcaline fait, 
becomes red on being expofcd to a flight heat. 
Lewis, Hiflory of gold, p. io8. 

z. The fzmc co/our is produced when this precipi-^ 
tate of gold is ground with oil of vitriol, or fpirit 
of fulphur ; , or if it be mixed with fulphur, and 
the fulphur burnt aWay. Junker, tab* xxxiii, 
p. 859. 

3* The fmoaking fpirit of Libavius, mixed with 
goJd and afterwards drawn off from it by difb'lla^ 
tion, changes it's colour to a blood red. — Sol fine 
Vefle, exp. 19. Junker, tab. xxxiii, p. 861 • 

4* Gold is reduced into a red powder^ b3pamalgama<» 
tion with mercury, and expofing- it for a con- 

0^2 fiderablc 
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fiderable time to a flow heat.— Boylo's Aljwi^. 
vol. ii. p. 77. Junker, tab. xxxix. p. 987. 

After the publication of this Paper, ia the Philo- 
fophical Tranfadions, Dr. Prieftley jn^dc fome 
curious Experiments on the manner of producing 
a Colour from Gold. I need not apologize for 
tranfcribing any part of them, except that which 
exprefles too favourable an opinion of my Endea- 
vours. It ^yill appear, from the following paf- 
fages, that Gold is capable of being divefk^ of 
its metallic Luftce, and of a£uming a r^// Colour, 
by means of the Eledtric Exploiion, under cir- 
cumftances different from thofc which attended 
Dr. Franklin's method of producing that effedt, 
already referred to* 

^f I firft procured a fnjall quantity of grain GoU^ 
** which I was informed was the pureft that the 
" goldfmiths know, and difcharged an exploiion 
f * of the battery through a tram of the pieces, 
f^ an inch and a half in length, laid on a piece 
** of white paper. Only two of the larger grains 
** could be found after the Explofion. Two 
<« leaves of paper were burnt, or torn through 
** in fev^ral places^ and more would probably 
" have been torn in the fame manner, if I had 

" ufe4 
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*' tifed tnore. But what I principally atter>ded 
^* to was thc'tittjje that was given to the paper, 
** with a view to which I had made the Experi- 
** nient. The paper was ftained near an iqich 
^* on each ficte of the train, with black inter- 
*^ mixed With red, making an odd motley ap- 
*Vpearance. 

" The blacknefs in thefe tinges convinced me, 
^^ that there had been a calcination of fome part 
** of the metal ; but I was convinced it muft 
** have been fome alloy, by an Experiment I 
** prcfently after made with a piece pf leaf gold ^ 
^* which, I believe, is generally the pureft that 
<« can be got* A fmall flip of this I put through 
*^ a quill, letting a part hang out ^t each end 5 
*' and when I had made the difcharge through 
** it, I found the quill tinged with a Beautiful 
** Vermillion Red, without the leaft intermixture 
*' of black. When I difperfed a flip of leaf 
** brafs in the fame manner, the greater part of 
** t)ae tinge wa^ black, with a little brown mixed 
** with it in a iFew places. 

'^ I make no doubt but that if I could avoid the 
" black duft, in thefe Experiments, I could 
** make each of the metals give a tinge of its 

" genuine 
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'^ genuine colour^ as they are exccslleady ^fcritvi* 
^' ed by M r» Delaval in a late paper, of the Philo^ 
^' fophical Tranfaaiotts \" 



It appears, from thefe Experiments, that Gold^ 
acquirer a rej Colour, by a qounule DivUian of its 
Particles, without any addition. 

6. If fix parts of aottmoay are fufed with one of 
go/Ji and the antimony driven off by the blaft, a 
reJ powder of goU is left behind.— Caflius de 
Aurp, cap* |o. 

7. Jf gold leaf be cemenSed and ground with decre- 
pitated fait, hartihom, pwmce, or chalk, and 
expofed to a proper heat, tb^ metal becomes red^ 

and may be precipitated from a folution of thofe 
fubfbinces in a rr^i powder. — ^Junker, tab. zxxiir. 
p. 854. Lewis's Hiftory of goldt p. 74. Sol 
fine vefte^ cap. 6. 

8. A red tindture may be prepared from gold by 
feveral methods mentioned by Libavius, Alchism. 
lib. ii. p. 130. Junker, tab. xxxi II. p. 868. 

9. A folution oi gold in aqua regia prepared firom ial 
amnK>niac may be fublimed of a blood red colour. 

The 

* Hiftory of Elcihicity, p. 682. 



I » 
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liht (altie^ k tfkdBtd by difialving the calx, of 
crocti^ of g0fd9 in other men^tnz. Lewis's 
Hiftory of gold, p. roo. Junker, tab.- xxxiii. 

P- ^57^ 



i • 



io. AibttttiOA ofgoUiti aqua regia, evaporated pro* 
pcrly, afibrds cryftals of a Srtgit red colour. — 
Caffius dc Auro, p, 109. Junker, tab. xxxiii. 
p- 862. 868. Lewie's Hiftory of gold, p. 99. 

1 1 . Aurum fulminans moiftened with water, has been 
found to tinge gems deeply oi^fim red. Phil. 
Tranf. N% 179. 

J 2. A folution of gold tinges ivory, cotton, the ikin, 
and other fubflances red. 

Rubies being frequently found in gold minesy it is 
very probable that they receive their colour from that 
metal; and from this circumftance, before the expe- 
riment had been made, Libavius rightly conjedured 
that a folution of gold would communicate a ruby 
colour to gjq/s. LibaviiAlch. p. 88. 

It does not appear that, excepting the colour 
natural to gold in its intire ftate^ any other than r^ 
Ipan be obtained from preparations of this sietal r .!(• • 

is 
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is from this colour; which gM aflamci. ^vdftamet 
its me^Uic brightnefs. is deftroyed^ that wnterqi in 

chymiftry call it Ico ruber ^ 

LEAD 

THE only coloured preparations of ^^, (befide^l 
its glafs) are thofe produced by calcination in the 
furnace, -The firft of the primary colours produced 
by this procefs is yellow, the calx pafling from that 
colour through orange into red. 

This variety of the Colours proceeds from tte 
Imperfection of the Metal. It is probable (hat, 

during 

* Libavius it natura metallorum, lib. i. cap. 4. de auro. In (u6 
manifefto citrinum eft, in occulto fummaiii continet rubedinem; unde 
ct non tantum tinftum ipfum eft, fed et tlnStuTzm rubedinis confert 
abundantem^ ' 

Dum citrinum dicrtur, extemus vuitas qdalis ctt poft excodionem 
refpicitur: iHa Umen citrim'tas igne csementi et in opere philoCb- 
phico fumma rubedine permutatur. Itaque hinc eft philofopfaorum 
axioma, quod in cittinitate lateat rubedo excellentifEma, qnaHs eft 
rubini gemmx. 

Voces oc'cultum, manife/lum, non ita pueriliter funt accipiendae, 
quafi in fuperficie fit fiavum, in centro rubruni: fed progreffiories c6* 
lorum in perfe6l!one artificiali notantur, quod naturali proclivitate et 
difpofitione poft citrinitatem abolitam, aiTumat rubidinem. 

Le» ruber non folet vocari, antequam ab arte eleboratum, et 
.ai&ak, ut aiunt, fadum. Potentia tathen etiam flmplex et naturafe 
aiiruin itaTocarc non eft abfurdum, ctijCis tin^mra aprpellatur ejus 
fanguis, quo vocabulo ttftrmentum rubeum denotatur. 
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$d«3fl^llie;Oa]ciiiatic^ Ledd feceires a fmall por- 
Ttioii of PlilogiftoQ) jis well as Air. For the A£^ 
£nity between the Earth of this metal and inflam- 
mable matter is very great: as appears from the 
readinefs with which its Solutions and Calces unite 
with Pyogillic Vapours. The effed of fuch an 
Union inuu, probably, be a Change of Colour from 
Orange to Red, For Sir Ifaac Newton has (hewn 
that Bodies refled more ftrongly, in proportion as 
they poffeis more Phlogifton : and that the lefs re- 
frangible Colours require a greater power to refleft 
them. The perfeft metals gold, and filver, not 
being capable of lofing any of their Phlogifton, or 
of receiving an additional quantity of it, are not 
liable to a Change of Colour by this means. 

SILVER. 

THE Preparations of Silver, which are of a pri- 
mary Colour^ (befidcs the Yellow which this metal, 
imparts to glafs, and other vitreous fubftances, as 
Earths, or Salts) are Luna Cornea, which Mr. Boyle 
fays is of a Jat'r Tellow S and fome of its Precipi- 

R tates 

t Shawns Boyle, vol. i. p. 255. Phyfical Eflays, Edinburgh^ 
1754, vol. i. p. 310. Art. 10. Remarks on chymical folutions and 
precipitations, by A. Blummer, M. D. 

Whien either a muria of fea fait, a folution of fait ammoniac, of 
Spirit of fea ialt (for theib three have nearly the £une effeds) is put 
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tatcs from a Solution in the nitrous Acid, cipibciaTTj? 
thofc which are obtained by means of Salts impregf 
nated with inflanunable matter \ 

Dr. Prieftley reduced Silver to ^Tellow matter, 
by the eledtric Explolion,. as appears from the fol- 
lowing^: 

into a fQlution of fdver^ it becomes milky, and, as it were, curdled,, 
and at length a white powder fubfides to the bottom : this powder 
being waihed with warm water and dried, is foft and impalpable }, 
k*s weight exceeds that of the filver diiR>Ived by more than one fixth. 
part. This powder- comes much fooner to fufion than filver, but 
doe& not recover the appearance or properties oF that metal ^ for it- 
looks like a piece of yellowijh glafs^ femiopaque and brittle, yet bend-»- 
ing or yielding a little, whence it gets the name of luna cornea. 

* Margraf. Opufc. Chym. Dif. 5. § vii. J'ai diflbus demi-oncc 
<l*argent le plus pur, dans uae fuffifante quantite d'acide nitreux, le 
mieux epure: — ^j'ai pareillement difTous dans quatre parties d'eaa 
diftillee une once de fel d'urine, que j'ai dit plus haut fairc la bafe 
4u phofphore. J'ai verfe par gouttes cette (blution faline fur la fo- 
lution Ajfdite d' Argent, etendue dans trois ou quatre parties d'eau ; . 
ec j'ai fait cette inftillation a diverfes reprifes, juCqu'a ce qu'il ne fe 
prfcipitat plus rien. I) fe trotwe au fond un precipite dt la plus belle 
iouleur de Citron. 

Mem. de Chimie. par M. Sage, Paris, 1773, p. 93. J'ai recpnna. 
que Tacidr marin eprouvoit une modification particuliere, lorfqu'on 
le diftillort avec dcs maticres huileufes. — L'acide marin qu'on ob- 
tient en le diftillant ainfi, eft beaucoup plus fubtil; il forme avec 
I'alkali fixe, un fel febrifuge cubique, et avec Talkali volatil, an fel 
ammoniac; maif ces deux cbmbinaifons falines different du fel 
ISbrifugc et du fel ammoniac ordinaires, en ce qu'elles ontla pro* 
fA6t£dApreeipiur enjaune citrin I* Argent diilbutdans l'acide nitreux^ 
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^^ing pafiage': " With the fame view, I iaid k 
f\mi}ar (rain of bks cut with a knife from k piece 
of as pure Silver as I could procure. They were 
difperfed, and the paper burnt through, in the 
** fame nmnner as with the gold ; and the fpace of 
'^^ ^bout an inch on each (ide of the train was ilained 
'** with black intermixed with a deep Tellow, which 
** was confiderably different from the tinge made by 
*/ the fufion of the gdld, 

^* The blacknefs in th^fc tinges coctvinced me^ 
^* that there had been a calcination of fome part of 
^^ the metal ; hut I was convinced it muff: have been 
^* fome alloy, by an Experiment I prefently after 
^* made vidth a piece of leaf gold/' 

COPPER and I R O N- 

IT thus appears that all the preparations of gold, 
:JaaidJI/ver, invariably retain the colours peculiar to the 
order of their denfiiies, and that they zxc defame with 
tbofe which they communicate to glajs. 

The two mofl: imperfed metals, copper and iron, 
'being very eafi^ aAed on by almoff all menffrua, 
the colours of their folutions, &c. viz. green and 
l)lue, are apt to change into each other s order ^ the 
'popper in ibme .fc^vents becoming blue and the 

R 2 iroA 

■^ Hiftoiy of Elcaricity, -p. 683. 



iron green, and in other folvenls vice verft y thl^ 
probably depending ontl^ increafe or diminution of 
their denfities. 

The folAitions of copper, in the acids of nitre and 
iea fait, and in the vegetable acids, are green. Buf 
if copper be attenuated by foluticm in volatile al- 
calies, k becomes blue, Theophraftus and others^ 
have obferved, that emeralds are frequently found ia 
copper mines ; and it is probable that they obtaia 
their tinge from tkafr'metalv 

I melted fome emeralds with twice their weight of 
^Its, and found that they had formed a fine green 
glafs^ fuch as would have been produced Hfrom the 
fame quantity of a vitrifiabk earthy and about a. 
hundredth part of its weight of copper. 

Iron diffolved by the vitriolic acid is green ; but if 
further attenuated by a chemical procefs, it produces 
that beautiful colour called Prujfian blue. PhiK 
Tranf N\ 38. Henckel Diflert. 6. The Blue 
maptial earth, called by Cronfledt native Pruffiaa 
Blue S feems to be of the fame kind as that which- 

-is* 

^ Cronftedt Syft. Miner. Se6l. ccviii. Iron, with an alcali and 
phlogifton.. Calx martialis pblogifto junda, et alcali preeipitata; 
Blue martial earth. Native Pruffian Blue. 

(i) Loofe: 



h feund; in Peat MofTes in Scotland. It owes its 
Colour to the Iron, which enters into its compofi- 
tion '• I think it probable that this Blue is pro^ 
duced by an admixture of Aftringent Vegetables^ 
with the Vitriol which is often found in Peat and 
Turf; in fome. places, as in the Beau vaifis, that 
Salt abounds. in the Turf fo confiderably, that feve- 
ral Manufactures for the extraction of it areeAablifh- 
cd there. 

A fimilar ^/ue may be obtained from the iron con- 
tained in the afhes of all plants* Henckel, Flor. 

fat. chap. 8. parag. 55. 

Having 

(i) Loofcor powcfciy, found* among the Tiirf in the levels of 
tAe proirince of Skone: Alfo in Weiflbnfels, and at Norvlanden ia 
Norway, &c. 

* Mem. de Chimie. par M. Sage, p. 65. — Lcs acides mineraux 
enlSvent tres^promptement lia coulfeur du Bleu dk Prujjfi natif^ on 
trouve alors au fond du- Vafe, urn terre martiaU bruna'tre ; I'acide 
nitreux diflbut ce m6me Bleu de Prufle natif, avec effervefcencc. 
II refulte dc ces experiences, que le principe coForant eft beaucoup 
moins inherent dans le Bleu de Prufle natif que dans celui que nous 
devons a Tart, puifque lea acides avivent la couleur de ce dernier 
lotni Je raiterer. 

LfC Bleu de Prufle natif, mis en digeflion dans les alkalis etendus 
d'eau, pcrd fa couleur ; on trouve au fond du vafe de la terre mar'' 
ttale brune-y lorfque les alkalis font fatures de I'acide qui donne Ik 
couleur au bleu* dc Prufle natif, ils nc font plus efiervcfccnce avec 
les acides : ces memes alkalis font propres a precipice dc (a difiblu«^ 
tton^ le Per en tres-beau Bleu de Prufle. 
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Having cxpofed a pound of wood affaes in a^e4 
rcrucible/ to a pretty ftrong fire, for thirty hour^,^the 
^eateft part of them became tinged AJue by the ir^k 
contained in thenx. 

A Hue may be al£b extra&ed from a martiaf vitriol, 
by fpirit of wine. Henckel^t de a^ppropriationec 
jclup. z. parag. 257. 

X 
a 

An inflance of a mineral fubflance changing it's 
ccdour from green to 6/ue on it's J^ecijic gravity being 
diminijhid^ appears in a ftone defcribed by Dr. Grew 
in the Mufeum of the Royal Society : this gem is a 
iund of emerald^ which, when expanded by heat, 
|>ec6nG^s blue^ and remains of that colour till cold^ 
in which ilate it returns .to it's ufual colour^ whick 
is green. 

Tin is not capable of being vitnified» or imparting 
any colour, except an-opake white, to glafs ; nor ace 
any preparations of it of any primary colour. 

MERCURY. 

THERE is no body of an intermediate ineigbfhmr 

twecn gold and mercury : and it is probable that a 

jjrcat part of the difference between their ipecific 

gravities depends on thie Jiuidity of Jthe one aAd the 

Jolidity q{ the other. 

Mercury 
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' Mercury is not capable of communicating afly co* 
tbur to glafst being fo volatile that it will not bear 
the . degrbe of heat neceifary to incorporate it witb^ 
Ae glals in fufion. 

But it is well known that it's calx^ eidier pfcpared* 
jf ^r fe^ of by idiflbl ving it in an acid and evaporating 
the menflruum,. is red.. 

2. A folution of mercury tinges the ikin» &c; 

§ 

P L A T I N A. 

THE fpecjfie gravity of plattna being nearly equal 
to that of gold^ it feems neceifary to examine whe« 
ther the colour of it's prep'arations correfpond with 
thofe of gold.. 

On looking into a diflertation written by Dr^- 
Lewis on that metal,, in the Philof. Tranf. I find 
that the precipitates and cryjials obtained from folu- 
tions oi platina zx^ red: and that a folution of that 
metal in aqua regia, to perfed/aturatioHy is of a dark 
redf though, when diluted,. ^#//(?w; in the fame 
manner that ** a red liquor, (as Sir Ifaac Newton ob- 
** ferves) in a conical glaji; looks of a pale and dilute 
^ yellow y. at the bottom,,, where it is thin*; and % 

« little 
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'^little higher^ where it is thicker, 6rdr^e\ ^)^cre 
^* it is thicker ftill, it becomes r^^; and wlEisre it 
is thickeft, the liquor is deepeft ar^d dariefi.** NcW- 
ton's Opt. p. 1 60. 

HAVING gone through thefe experiments and 
facSts, which feem to (hew that the. /T^^/i^/f invariably 
exhibit colours in the order of their denfittes^ when 
melted with glafs^ under the circumftances above- 
mentioned; and that the other preparations of the 
fame metals, for the mod part, aiTume the fame co^ 
lours ; it feemed probable that the caufe, on which 
the colour of natural bodies depend, may fometimes 
be conje(ftured from the chymipal analyfis of Aich 
Tub (lances. This I have attempted with regard to 
the colour of plants. 

It is known from the experiments of Lemery and 
others, that all earth is impregnated with iron; that 
the ferruginous matter is received into the roots of 
plants in their growth, and makes part of their fub- 
ftance, and is univerfally diffeminated through them; 
and that iron may be ^parated by a magnet from the 
afies of all vegetables \ 

It 

■ Lcmcry's Mem. dc TAcadcm. anno 1706. 
Memoirs of the Acad, of Upfal and Stockhohn, t)f liie -earth found 
ifl vegetables, by J. G. VVallcrius, '1760. 
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^t has been already obfenrcd, thlt the gretn co- 
lour of the glafs ufed in making bottles, is caufed 
by the iron contained in the materials of which it is 
inade; and I have cited Becher's opinion, that the 
green Or Hue colour in glafs is an indelible mark of 
it's vegetable origin. 

This bbfervation of -the conftancy of that colour 
in glafs made of vegetable ajhei^ and it's being 
i:aufed by iron^ iled me to conjecture, that the colour 
of the intire vegetables arifes alfo from the iron, ib 
univerfally diffufed throughout their fubftance ia 
Aheir growth. 

Green is the colour which iron aiTumes conftantly, 
«when diflblved by the acid in the air i that metal 
thus diiTolved being a true green vitriol of iron ' : 
and as this ferruginous matter is univerfally diiSemi- 
nated through * the leaves and branches of plants, 
thofe parts of it which are at the furface will, by 



*> Shaw's Notes to 6oerhaave*8 Ch]rmiftiy, vol. i. p. ^4* Ir^nxt 
ftifily diflblved in falts, dew, air, &c. by the adion of any of thefe 
it contradb a ruft, which U nothing but the flowers of iron, or iron 
diflblved, and forfaken by it's diflbl vent: for iV^Ji examined with 4i 
microfcope when it firft becomes rufty, (hews it's furface covered 
with a number of. pellucid- vi/r/^AV/^m^/^r, or glebes, which, being 
afterwards dried by the fluid menftruum's evaporadflg, bcconie^i 
fud^y calx. 
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their contad! \\4th the air, affumc the coloor pecu- 
liar to its fait or vitrioL ' . 

Moft vegetables, when they grow in fuch a man^ 
ner as to be defended from the contact oiF the air^ 

are prevented from becoming green. 

This happens to the roots of trees, and as tmich 
of their ftem as is covered with earth: grafs grow*^ 
ing under ftones,. or other bodies, that accidentally 
lie on it, is white ; not having the Icaft green, but 
as the: air has accefs to it : and it is a method corn*- 
monly ufed by gardeners, to cover with eaxth tho& 
parts of plants which they would preferve white : by 
that mean3 hindering them from being tinged green 
by the conta<ft of the air, as the parts cxpofed to it 
are : though it appears from experiment that the 
prefence of light, as well as of air, is neccfTary ta 
the produdion ©f the colour of plants. 

* 

Befides this iron diflblved at the furface of plants 
by the air, that which i$ contained in tlie it^ide of 
them, may be kept in a flate of folutiort^ when it 
meets with a proper quantity of acidly and it is re^ 
markable that the infide of moft fruits and other 
pyts of plants remain green no longer than they 
coatinu? in an acid ftate. 



J 
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The quantity of iron contained in plants wilt not 
appear too fmall to produce their colour, when it is 
known that one grain of vitriol, of which only a 
fmaii-part is iron, the reft being acid and water, is 
able fenfibly to communicate a green colour to tei> 
thoufand grains of water. Lemery mentions this 
great divifibility of iron as an argument of its being 
able to pafs into the fmallcft parts of plants. Mem.. 
Acad, anno 1706. 

A eircumftaace which ftrongly confirm-s that the 
colouring matter of vegetables, and a ferruginous vi^ 
triolic fubfiancey are of one and the fame kind, is, 
that the vitriol of iron y which is green, palTes through 
the fame colours, while its moifturc is evaporating, 
which vegetables do, when by withering they un- 
dergo the fame fort of change : the, vitriol deprived 
of its water by calcination grows firft yellow and 
then red"" ; and Sit Ifaac Newton ha$ obferved that, 
*' vsrhen vegetables wither, fome of them turn to a 
^* greenijh' yellow, and others to a more perfcQ: yellow 
** or orange, or perhaps to red, pafling firft through 
** the aforefaid intcnncdiatc colours : which changes 

S 2 ^* feem 

® Boerhaave's Ghym. vol. ii. procefs 164. If this fecond calx 
(that is, green vitriol reduced to powder by a moderate heat) be cal- 
cined in a crucible, in an open ftrong fire, it grows yellow, red, and- 
al length becomes a deep purple powder. 
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*^ feem to 13C cffcdcd by the exhaling of the moiftaret 
^* which may leave the tinging corpufcles more denfe 
** and fomething augmented by the accretion of the 
** oily and earthy parts of that moifture," New- 
ton's Optics, lib, ii. prop 7. 

This is the only j)affage.in Newton, in which he 
inftances any permanent coloUr of a natural body as 
arifing from a change of denfity : and thongh he has 
not any where at large delivered his opinion on this 
iubjedt; it appears that, in this cafe, he confidered 
the le/s refrangible colours in withered vegetables as 
arifing from tYitiv increafe of denfity \ which is what 
I endeavoured in the beginning of this paper to prove 
deducible from his do^inea. 

J am. 

My X,oRi>, 

Your Lordfhipss 

xnoft obedient 



Old Palace-Yaid, 
Jan. 17, 1765. 



and moil humble Servant; 
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DESCRIPTION. J)u^ BARQMETRE NOUVEAU, 
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Sur le Bdrbmefri en ^nerid^ 

178. On doit Invention du. Barometre au fanieux Torri(»lli, ami 
& fuccefleur du grand Gditee : itiais il y a e\s, depuis lui, u)ii grand 
fiooibre d'habUes Gens de prefque toutes les nations de TEurope, qui 
s'appliquerent a pcirtfeftloner tct. inftruqlent. En efifet k Baiometi^ 
eS un inftrumcnt dea pIUs 'diificiles S niunif t(5uces ks^'^uali^s, dotit 
on a befoin, pour en tirer le plus grand parti pofllble. M. de Luc, 
(avant Genevois* aftuellement ^ I^ondres, femble avoir plus tra- 
vaille de nos jours, iiir. cet objet, qu'aucun de cetix qui ront pr£* 
cede; comm'il p'aroit par fon grand ouvrage fur \e^ Mbdifica$i0ns ie 
rAtmcfpbere^ qui eft. g^neralement connA pc eftime de toute TEu* 
rope. ■ ",' ■'' 

Dinominathns dtfferehtes de tet h^trummt. 

179. Les Savans & les Artiflep Ahglois n^ont pas man(}u^ d'appK* 

3uer, depuis long tetns'& meme receiptirent^ leurs attentions & ce «nre 
'inflrumens ; doht les cIenpmmations'^ii|t deVenues prefqu' Aulfi v^- 
riees & nombrcufes, comm' U' y a ' eu ides perfonnes, qur donnerent 
quelc^ue conflruftion difierente au Barometre, ou qui y firent quelqu* 
addition plus ^avantageufe, du moins a ouclques 6gards. Ceft I leur 
imitation, que j'ofe donner snon nom'^\i Barometre, dont je vais doh- 
ner la defcription ;, parcequ'il fefnble' li^nir les ^vantages ded rncil- 
k^rs; Barometres au'*on coiinoit^^^Hiellemtot, fans^ *to' avdir fes de* 
£uits : & cette Teule circonftance le rcndroit fupeHeu^ ^' tout autfr, 
lors meme qu'il n'auroit po'int les auuts qualites^ qui iui doivdnt af- 
furer la preierence. 

' '■ • ■ i ■ .' * 
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Propriliis ' de ces 'Barofrnfres nhuveanx. 



i8o. En premier Ueu^ ce Bar(>tntere a les proprietes du Barometre 
a-fiphon de M. de Lup ; mais fans que la moindre buUe d'air y puifle 
'cntrei* dans Ic'tuyaii qiibiqtfoh le Tcnverfe, ou qU*on le tourne dam 
tous les fens ? & cette circon&ttice le rend parfakement portable. 

1 8 1.- £a yS^^Mi Zi^ ks a^ariet& pnxiuiteSi, .d^s la hauteur de la 

colonne de mercure, par la cohefion & la repulfion de fes deux ex- 

tremites, aux diffSrens points de la furface interteure du tube, y fonc 

compenfees; parcequ' elles agiflent en fens oppofe, les unes des au* 

;tres9 dait9 une eteodiie tout-a-fait femblable des/urfacesdes deux tu- 

: yaux qui les reofermeot, & qui ont le niefne dianiette. 

182. .En. troifime peu^ par la m^me faifdii, U fijgure coWexe de ces 
:.deux furfaces <|levienF femblable^ & ne ' p^ut point prod uire I'incer- 
, titude qu*il y a, lorjs qu'iinc des furfaces eft beaucoup plus Vendue 

que Taut re ; ou pour micux dire, lorfqiie la furface dii mercure dans 
le refiervoir eft plate, . & celle de Xa^ colonne dans le tuyau fuperieur 

eft convexe; comin' il.arrive tduj&urs dans les Barometres ordinaires* 

;• ■ ' ' i 

183. En quatrieme Heu/ces deux furfaces, tbut4-fait femblablcs, 
font obfervces toutes deux a decouvert, fans compter que fur Tcvi- 
dence des proprcs yeux. Au lieu c|u*il eft impofllble d'obtenir 
cet avantage, ni celui du nombre precedent, dans les Barometres 

. des meiUeuFs .artiftes,. ou dans aucun autre^ dont la furface du mer- 
cure, dans le ,re(ervoir^ forme une de? extTenlit& de la colonne mer- 
tpricUe; lors n^eme qi^elie y ibit oblervee^ en la prennant par le 
xnoyen d'une piece flotante d'lvoire, ou d^lne autre matiere. 

185. En cfitquseme Ueu^ par la meme raifon, d'obferver a decouvert 

. les deux e^tremiteis de la colonne du mercure, il n'y a pas a craindre 

. aucune .mepr^e de h part de Tart^e ^^ans ta determination du zervy 

tfu r€xtremite .inferieure de^.la .flolbnne merciirielle. Car, outre que 

,\t poids,d^ la piece flptante^ pept varicr avec le temsi depuis que 

. les divilions & diftaoc^ de la mefure des hauteurs ont 6te determi- 

nees; il y a toujours quelque dbute fur Peflet du frbtement^ que la 

tige de cette piece foufre dans les cotes de fon chaflis, pour obeir a 

k reliftabce, que fa bafe rencogtrca dans la furface du mercure du 

refervoin 



SUR LES BAKOMETRES NOUVEAUX. %g 

1^85. On verra quelques autres avantages de ce nouveau Barotnetre 

dans les N^ 190, 191, 192, 193, 320, &c, dont je nc parlerai point 

^ prefent; parce qu'il fera plus court de les annoncer au meme terns, 

que j'en decrirai la conftru£tion. A Tegard du Vrai merite d'^^hruen-^ 

tions^ voyez la Note F de mon Traite fur les OSIants. 

Forme de tti Boete. 

i86. La figure 39 reprefente le Barometrc, tout ferme dam fa 
boete E F de mahogany, par le moyen des trois anneaux de metal gkby 
dont le plus grand g peut paiTer par defs5s les deux bich% ic celui 
du milieu b^ par de&ilis le plus petit b. Chaqu* anneau a les* deux, 
rebbrds, un peu eleves au defsC^s de (on plan : & ils font guilloch68» 
pour etre mieux faifis par la niain^ en les otant, ou en lea mettant k. 
leur place. 

187. Cette boete EF a la forme d'un cylindre crctnr, fendtf ea: 
trois branches depuis a a jufqu'a F; qui font excavees au dedans,- 
pour recevoir le corps du Barometre ; & garnies avec des bouts de 
fer ^ Textremite F. Ces trois cxtremites forment eniemble une 
pointe ronde fort obtufe ; mais lorfqu'elles font feparees, leurs pointea 
devienent. afTez tranchantes, pour tenir fermement fur le terrem, on. 
meme fur le plancher,^ oil elles appuient. Vcyez la figure 41. 

Du Soufient de Vlnjlrument. 

188. Cell: fur la boete iLttt que la Barometre doit etre fiilbenda 
(N*' 191, 192O: & fon propre poids Ty rend perpendiculaire a llio- 
rizon, fans avoir befoin d'etre ajjufte par TApbmb^ que M, de Luc 
employe avec fon Barometre. II eft vrai, que, s*ir y a quelque vent 
aflez fenfible, lorfqu*on obferve a decouvert, il caufe des vibrations, 
qui rendent Pobfcrvation diflicile. Pour obvier a cet inconvenient, 
j'avois fait ^^outer, au dedans de chaque jambe du fufpenfbir, une 
tringle de bois, qui y tenoit par une charniere, & qui (b plioit au 
dedans lorfque les jambes etoient fermees, commc dans la fig. 30^. 
Lorfqu'on ouvroit le fufpenfoir, on faifoit tomber les trois tnn^s 
fur le refervoir ;i ^, [%-4lO dii Barometre s & elles Ty arr£toient. 
fermemenu 

Methodt: 
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Metbode pour rafermir rinJirumenL 

189. J'ai fupprime cependant ce mechanifme dans la fuitc; parce- 
quc j*ai trouve, qu'on pouvoit obtenir plus ailemcnt toutc la fcrmcte 
qui eft requife, en attachant deux bouts de ficelle au deux jambes 
du fufpenfoir : on fait un double^ ou triple tour avec les deux ficelles 
^nfemble, autour de la boete, ou refervoir, du Barometre (mais fans Ic 
deranger de fa pofition verticale) : & on ks lie tout uniment a la troi- 
fieme jambe du meme fufpenfoir. 

190* Dans ces Barometres chaque branche tient a la couronne, ou 
partie fuperieure Faa^ par une charniere, comme les fig. 39 & 41 
ie rqprefencent : en forte qu'on peut les ouvrir autant qu'onveut, 
fans forcer ni gater les gonds, comm' il doit arriver dans un cas pa« 
reil, lorfque leur conftruftion eft, comme celle qu*on voit rcprefcntec 
au N"" 33. de&TranfaaiQns Pbilof. de Londres, voL Ixvii. p. 658. 

191. Meff. Nairne & Blunt penferent \ la nouvelle conftruftion 

3ue je decris, pour remplir I'objet que je leur avois recommande, 
'avoir la fufpenfion du Barometre dcpendente d'une. plaque, qu'oti 
fut a meme de tourner du cote du jour le plus avantageux ; a fin 
d'obferver, avec precifion & fans gene, les deux extremites de la co- 
lonne mercurielle, conun' on le verra bientot. En efFct il y a, au 
dedans de la couronne fuperieure x, une plaque ronde qui eft mobile 
dans le fens horizontal : & qui porte Taxe du cercle, 01^ font les 
deux entailles triangulaires, oil le Barometre eft fufpendfi, Voici ac-* 
tu^ement; conunent il faut.monter cec inftxument, 

Maniere pour fujpendre le Barometre • 

, 192. Prenez le Barometre, comm' il eft dans fa boetc (fig. 'i^>^\ & 
mcttez-le fur une table, ou fur un autre plan horizontal, ayant les 
deux petits cercles noirs d (meme figure) tournes en haut. Otez les 
jtrois anneaux ghh\ leve?, ou pliez en haut, les deux branches, ou 
jplutot jambes fuperieure$ : tirez le Barometre du dedans, & etablU^ 
iez la DQete a trojs jambes dans Pendroit, oil vous voulez obierver, 
comm' on la voit dans \aL figure 41. Enfuite^tez la calote xz^ qui eft 
de metal, & fcrt a boucher la boetc. Vyez k\s? i%\. 

z Precaution 
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Prkaution'nAeffaire. 

19 J. II eft fort I prop6s d'examiner, avant de mmiter le Baromd- 
tre dans fon trepied, fi par hazard il s'eft introduite quelque bulle 
d'air dans fon tuyau : car fi cela arrivoit, Toblervation ne vaudroic 
rien, commc jc le remarquerat tantot (N^ 198.) Pour cct cffet j'ai 
fait ouvrir un gros trou X, au (bmnnet du Barometre, qu'on voit tout 

rres de I'anneau fuperieur ; % fin que k bout du tuyau paroifle tout 
decouvert, & qu'on puifie rexaminer fans la momdre difficult^. 

194. Faites done pafler la tige, ou partie etroite J^ du Barometre^ 
(fig. 41.) par Tanneau mobile, qui eft en jx (fig. 41.): & faites 
pofer les deux bouts de fon pent eflku, fur les deux entailles aitgu- 
iaires au dedans de cet anneau nnobile d9C\ qui par confequence 
fournit une fufpenfion tout-a-fait libre, comme celle des boulbles cfe 
mer : de fapon que le poids du refenroir & du mercure qu'il contient, 
mettent toujours la tige du Barometre dans le fens perpendiculaire I 
rhorizcxi. (N« 188.) 

195* Toumcz horizontalement Panneau mobile a x^ aufaM qu*il k 
faut, pour que le tube du Barometre foit entre vous 6e la lumiere du 
jour. Enfuite deviflez peu ^ peu la tige quarree de la vis c, qui ell: 
a double pas, en la tournant de la droite ^ la gauche, par le mo3Fefi 
la clef aj femblable a celle qui eft reprefentee par la fig, 21. ; & qui 
fe trouve dans la boete du meme initrumen^, couverte par un mor- 
ceau de cuir^ C*eft au bout de cette vis, que fe trouve une plaque 
tres mobile, fur laquelle eft foutenu le fac de cuir, qui forme le fond 
du refervoir, oil eft le mercure. On verra le mcchanifmc de cc refer- 
voir au N** 324, & dans la ^figure 48. 

Du Boucbon du Ri(fervoir. 

19^. Lorfque cette vis r ne peut plus tourner, de la dtoice a H 
gauche, fans la forcer ; tournez alors la rondeUe e e (fig. 42.) de la 
gauche a la dn>ite : & le mepcure defcendra dans k petit tube b 
(meme fi^.)- Prenez aufldtot la def (fig. 17.) qui fe trouve auffi 
dans la meme boete : mettez-la dans la cheville d'ivoue n: ic faites- 

Z lui 
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lui faire un ou deux tours, de la gauche a la droite, pour laifler entrer 
de Pair exterieur dans le petit tuyau b : car cctte cheville d'ivoire a 
un petit trou dans le milieu, par le quel fe fait la communication de 
Tair exterieur avec le relcrvoir, auflitot qu*clle fait un tour ou deux 
de la gauche a la droice. 

197. Cettc rondelle ee (fig. 41 & 42.) eft une piece nouvelle, que 
Mr. Blunt inventa, pour obtenir I'avantage que je lui avois indique, 
de pouvoir retrecir, plus ou moins, le creux du refervoir, felon qu'il 
y auroit plus ou moins de mercure, qui doive y rentrer, a caufe de 
differentes elevations, ou Ton aura des obfervations a faire avec le 
Barometre. 

198. Cette circonftance eft plus importante qu'on ne le penfe or* 
dinairement : car fi la vis c eft trop longue, & qu'on la devifle en 
forte, que la furface du mercure, dans le refervoir, foit au deflbus du 
bout inferieur du tuyau ; Tair exterieur entrera dedans ; & Ton ne 
pourra pas employer le meme Barometre, fans faire bouillir le mer- 
cure de nouveau dans fon tuyau, pour le repurger de tout air ; autre- 
mcnt il ne montreroit point la vraie hauteur du mercure, qui corrc- 
Ipondroit a la predion de Tatmofphere. Parceque la grande elafticite 
ce Tair, ks expanfions & contra^ions tres conHderables, qu*il re^oit 
par la chaleur & par le froid, ne ceffcroicnt pas de rcndre fort equi- 
voques, les hauteurs de la colonne mercurielle dans le Barometre^ 

II eft inconvenient de faire rebouilUr le Mercure.. 

199. L'operation de faire bouillir le mercure, comm* il faut, dans 
k tuyau de verrc qui fait la partie eflcntielle de cet inftrument, de- 
mande beaucoup d*attention, des commodites, & du loifir. [Voyez 
k N^ 335, & fuivans.] II y en a outre cela, le hazard de faire cre- 
ver le tuyau par Paftron du feu, toutes les foisqu'on manque a le 
faire echaufFer par degres fort lentement -, ce qui n'eft pas poffible de 
jjraftiquer fur une montagne, fans avoir pris beaucoup de precau- 
tions & du trouble, que peu du monde veut endurer dans des cir- 
conftances pareilles. Ainfi Pon ne doit point oublier tout ce qui 
peut contribuer a ecnpecher des accidens pareils. 

.d. 20Q» 
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200. La capacite interieure, qu'il faut menager a difcretion, dans 
le creux du refcrvoir des bons Baromctres portatifs, peut aller quel- 
quefois au dela d*un demi-pouce en hauteur. Car il faut toujours 

ue fon tuyau ait un diametre raif jnablement grand 5 c'eft-a-dirc, il 
aut que fon diametre ait environ deux dixiemes, ou meme un quart 
de pouce, pour eviter les effcts du frotement du mercure contre k 
furface intericure du tuyau : outre cettc circonftance, il faut que ce 
tuyau foit aflcz long, pour qu*il y refte un efpace vuide de quelques 
polices, lorfqu'on obferve dans des endroits les plus bas, comrae dans 
les valees profondes, ou dans les nniines, &c. 

201. Or on confoit bicn, qu'il y a des obfervations fur dts hautesr 
montagnes, ou le tuyau dok rcfter vuide au dela de 20 pouces, 
(N° 228.): & par confequfnt, fi fc refervoir n*eft que d*environ un 
peiice &? demi en diametre, il eft clair, qu'on aura befoin de menager 
un vuide dans le refcrvoir, au dela d*un demi-pouce de hauteur. Car; 
la hauteur des cylindres egaux etant en raifon inverfe des quarres de 



•* 



kurs bafes; on voit que 2 ox, 2 5 20X,o625 i,25_ ^, - .. 

* 2>25 2,25 

dire, le quarri de la bafe 1,5 eft pour le quarre de ^25^ comme 
la hauteur 20, pour la hauteur y^s. 



202. Mais cette quantite dans la hauteur du creux du refervoir^ 
ne doit pas ecre employee qu'a mefure qu'on en a befoin, felon le& 
circonftances du lieu, o\l Ton fait Tobfcrvation, comme je Tai re- 
marque deja au N® 197, Car autremcnt on peut, faute de. cettc pre- 
caution, deranger Tinftrument ; & manquer fon obfervation. Ainft* 
Mr. Blunc difpofa la piece ^^ (Bg. 42.) en forme d*UH ecrou afiez 
long, qui peut tourner fans fortir de fa place. En le tournant a la 
main de la droite a la gauche, on fait monter une groffe vis, au de- 
dans de laquelle paflc la vis-ardouble pas, qu*on fait defcendre par 
la clef c (fig, 41 & 42.) en la tournant dans le mcme fens : c*eft-a- 
dire^ en la tournant de la droite a la gauche. Cependant, fi le diametre 
Pq (fig. 48.) du refervoir de ces Baromctres eft au dela de 2 pouces, 
il n'y a pas lieu de craindre Taccident dont je viens dc parler, meme: 
dans les plus hautes montagnes : & par confequcnce la fculc vis Cy 
etant aflez longue, peut fuffire a ces Baromctres. 

Manierei 
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Mantere d'oi^erver le Zero de la Colonne Mercurielte* 

* 

203. Aulfitot que le mercure defcend dans le petit tuyau h (fig; 
42. )» on abandonne la rondelle eey SCj reprenant la clef r, oaU^ 
tourne d*un coie ou de Tautre, jufqu*a ce que la partie convexe du ' 
mercure, aui eft au dedans du petit tuyau bj foit vue en contaA avec 
la fe6tion (uperieure de Tanneau de metal qui le couvre. Il ne faut 
pas oublier de tourner la Barometre contrc la lumiere du jour (N^ 
195.) a fin de voir la furface du mercure, qui eft convexe, avec toute 
la diftindlion poffible. 11 eft aufli fort a propos de donner quelques 
pet its coups avec le doigt dans la boete nc (fig. 41.) du relfervoir, 
pour aider le mercury a mrnxxiter la cohefion qu'il a avec rinterieur 
ou tube, a fin d^obeir plus librement ^ la vraie preffion de Tatmo* 
iphcrc. 




rallaxe : &: il faut aufll que, dans le meme terns, la furface convexe 
du mercune qui eft dedans, paroifle la toucher, comm* un arc de cer« 
cle touche fa tangente. Cette circonftancc eft reprcfentee par hfg. 
4,^: aa montre la furface fuperieure de Tanneau de metal, vue en 
forte qu*elle paroit former une feule lignc avec Tautre furface pofte- 
ricupe : &; ncn reprefente la furface convexe du mercure au dedans 
de ce tuyau, qui touche en c la ligne a a. Cette ligne eft propre- 
mem le zero de Techelle, qui mefure la colonne mercurielle. 

205. Apres s'etre afiure, pendant quelques minutes, que la fur- 
face du mercure eft exaftement en conta6t avec la Hgnc apparente 
aoj on pafiera a mcforer la hauteur de la furface fuperieure d^ fg. 41. 
du Sarometre. Pour le faire, on prend la clef r, fg. 41. : on la 
met dans la tige quarree, pres de a (meme fig. 41.) : & cm fait mou- 
voir, par ce moyen, I'anneau fuperieur, qui embraffe le tuyau en d. 
Cct anneau fe trouve par derricre la piece du Nonius^ reprcfentee 
toute feule dans la figure 44. 



Maniere 
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■Mankre d'obftroer la Hauteur de fa Colonne Mercurielle. 

206. On doit appliquer roeil, • comme je f^i dit cj-dcfsfts (N«2a4.) 
en regardant a travers le tuyau centre le JQur ; car la planche, ou 
thafRs du Barbmetrc a une fente par derrierc, dans !e Vnilieu, qui eft 
miffi longne comme les cchcUes de metal. On mettra Tori I en lortci 
que la furface fup6rieare du mercure paroifle toucher la ligne, qui eft 
iWrtnfe par b furface ant&ieure & poftcrifeure de Tahneau du No* 
lifruls, 66 'te toyati eft renfcrme de m£mc qfu^lhe tahgente touche xUlt 
tercle, comme je iSd dh ci-delsilte (N^ 2€)4)> txa pai^lant de la furfiict 
tiiftSrieure. 

Sur tes Echelks des Peuces Anglok & Franfots^ 

io*f. L^anneau fuperieur d (fig. 41.) dont je Vicns. de parfer, tft 
touvert par ta piece \ couliOe, qui "poite les drat tfomus^ un dt 
thaque cote. Celui a la droite glifle fur une echdte ^ ^uces Frkn- 
(ois, dont chacune eft divifee en 1 2 lignes, & chaque Iigne eft ftib- 
divifee par le Nonius en i o parties : en forte qu^on peut connottre^ 
par le moyen de ce Noniusy quelle eft la hauteur de la colonne mer-^ 
curielle, juiqu*^ la 120^^ partie ( 10x12=1 2&) du pouce Ftabcos. 

208, L*cchelle qui eft de Tautre tote, 5 la gaucfte de Tdblcrva- 
teur, eft divifee en pouces Anglois : chacun en eft fubdivifiS en 20"*** 
de pouce : & le Nonius fubdivife chaque 20™* en 25 parties : ce qui 
fait voir la hauteur de ta colonne de mercure, jufqu'a la 500"^ partie 
&m pouce Anglois (2OX25=:500). Mais le Nonius 6tant numerate 
^double, .pour la commodity du calcul : c'eft-a-dire^ les premieres 5: 
divifionS £tant m^uees 10 ; les 20 etaht marquees 40; & les 25 
etant marquees 50 ; alors chaque divifion eft compt^ par deux mil- 
liemes de pouce : ce qui revient ail meine i car chaqUe 73^ eft la 
in^me chofe que x^^ de pouce.^ 

PofitioM du Nonius^ 

209. Lorfq«e la Iigne y^ du Nonius (fig. 44.) corhcide' aycc cellb- 
de Tanneau qui eft par derriere ; alors les hauteurs fenfibles de la co^ 

. lonne du mercure, font montrees exadement par le Nonius^ fur cha^ 
cune dcs. deux echelks^ c'eft-^-dire, en pouces & leurs parties ref[)ec- 

A a. lives; 
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tivcs du pied Franfois^ ou du pied Anglois. Cc fcra ccpcndant fur 
cette derniere mefure (yAngkife)^ que je donnerai tantot Ics regies 
pour calculer les hauteurs des montagnes, ou d'autres endroits quels* 
conque, d'aprcs celles du Barometre. . 

210. En adoptant la mefure du pied Anglois^ par preference a 
celle du pied Franfois^ je rends juftice aux travaux excraordinairqs 

3ue differens Savans d'Anglecerre ont entrepris fur cec objet, pour 
ecouvrir la vraie loi, qu*on peut adppter avec certitude dans ce 
genre d'obfervations, ^ fin determiner les hauteurs refpe&ives de dif- 
^rens endroits, par qelles du Barometre*. D'ailleurs'la fMbdivifioA 
du pouce Frattfois eh 12 lignes, eft bicn moins commode pour le cal- 
cul, que celle de la divifion decimale du pouce Anglois. 

211. II feroit fort a fouhaiter, qu*on adoptat, tout par toUt;, les di- 
vifioA3 dccimales j ,c'eft-A-dire, qu'pn fubdivifat en parties decimales 
toute forte d<j mefqres pour les grandeurs etendues & numeraires, 
tant geometriques que civiles. Ceci faciliteroit infiniment le calcul 
des memes melures ; & de leurs redudlions, a celles des autres pays. 
il eft fort remarquable, que PArithmetique des Arabes, dont le fyftemc 
eft purement decimal, foit adoptee dans pref^ue toutes les Nations 
pohcees du monde, fans qu'aucune fe foit avilee de s*y conformer 
pour la fubdivifion de leurs mefures particulieres, tant lineaires que 
cubiques. Mais la race humaine n'efl que trop inconfeque^te & 
capricicufe, jpour s'en attendre rien de bien regulier & convenable ; 
lors mcme qu*il s*agit de fon propre interet. 

212. Quoiquc je ne parlerai dans ce Traitc que A^ poucesl4ti^lois :_ 
& que les Rznes & pouces FranfoiSy qui leur correfpoHdfcnt, 'foient 
egalement indiquees, fur la meme echelle de ces Barometres, par bi 
fcule piece' qui porte les deux Nonius (N° 207.) : je donnerai c6jptn^ 
dant ici la methode generate pour reduire les uns dans les autres^ 
avec trcs peu de trouble, par le moyen des Tailes Decimales fuivantes. 
Ces Tables font formees, fur la proportion etablic • d'apr^s I'examch 
efcrupuleux, que feu Mr. Bird fit des deux mefures ; en comparant 
le pied de Vetalon Franfoisj fixe derniercaiont par Ordre du Roi de 
France en ij66 {Aftronomie de M. de la Lande, N^ 2637), avec le 
vrai pied Anglois^ dont le mf me cclebrc artiftc avoit reG^bli, ou, pour 
mieux dire, refait Veiahn original^ qui fe trouve dans TEchiquier I 

Xondres. La vraie proportion entre les detix pieds fut crouvee, . 
z conune 
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comme le nombre 1069575 pour 100,000: de fa(oh que 100,000 
piids Franfois font egnxjoL precifement \ 106,575 pi^ AngUns. 

Tailes Decimales pour redulre Jes Mefures Angloifes en 

Mefures Franjoifes. 



213, Table i'*. A. 



214. Taelb 2''*. B. 



Pouces 


Pouces 


Anglois. 


Francois. 


I 

2 


,9^8306 
1,876612 


3 


2,814918 


4 

5 
6 

7 
8 

9 


3.753"4 
4*69 1 530 

6,568142 
7,506448 

8>444754 

• 



Dixiemes du 


Lignes du 


Pouce Angl. 


PoUcc Francois. 


,1 


1,125967 


,2 


2,251934 


»3 


3>37790i 


>4 


4,503868 


.5 


5.629835 


.6 


6,755802 


»7 


7,881769 


»8 


9,007736 


»9 


10,133703 



Tables Dicimales pour reduire les Mefures Fran9oifes en 

Mefures Angloifes* 



215. Table 3"*^ C. 



216. Tavlb 4"'. D. 



* 



Pouces 
Francois. 


Pouces 
Anglois. 


I 


1,06575 


2 . 


2,13150 


3 

4 . 

5 
6 

7. 
8 


3*^97^5 
4,26300 . 

5.32875 
6,39450 
7,46025 

8,52600 


9 


9^59^75 



Lignes .: 


Parties decimales 


Fnuifoifes. 


du Pouce Angl. 


I 


,0888125 


2 


,1776250 


3 


,2664375 


4 


,3552500. 


5 ■ 


,4440625 


€ 


,5328750 


7 


,6216875 


8 


,7105000 


9 


,7993125 
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* 

tij. Ces Talsfles pcuvcnt fervir 6gtleinent poor ncduire les autres 
mefures Anghifis en mfurts Frsmf&ifis \ & au conmire, ces demeres eti 
mefures Anghifes^ foic des pieds, ou des toifes, comm' on va Ic voir 
dans les cxeoiples fuivans. £n void la methoda 

BlgU pour employer ces Tables. 

m 

118. Lorfqu'on vent reduire les pwces Anglois en pcuces Fraf^ms\ 
ou au t:ontraire» ccux-ci dans ks preniieresy i^ faut 

i^^^ Ecrire chaque chiHre feparement, lelon fon rang, dans des 
tignes difierentes, Tuiie au ddH>us de Tautre. 

£t 1^^ il faat prendie dans la Table i'% 1e nombre cofrefpondant 
\ celui de chaque tigne: ay ant foin d'avancer la virguk des 
decimales, d*autant de places* a la droite ou a la gauche^ 
comm' il y en a avanij ou apris^ les wmtes de chaque ligne 
du nombre propoie: & la fonune doonera le nombre de 
fwces Franfoi/es. 

EXSMPLB l'^ 

219. L'on vcut iavou* la vakur de 29,756 pffuces Angkh^ tnp^ces 
Frangois ? ou meme en Ugnts Fratifoifes ? Dans le premier cas, il 
faut employer la Table A : & dans le fecond cas, on employe la 
Table B. hn voki T^eration febn la r%le ci-defs^. 

Pouc Angl. Par la Table i^ •. Pir la Table 2^*. 

20,000 - - 18,76612 - - 225,1934 

9,000 - • *,44475 • - 101,3370 

,700 * f ,65681 - - 7»88i7 

,050 - ^ ,04691 - - ,5629 

>oo6 • • ^00562 - - ^0675 

">233i 12,322 



^9^76^ P*^^ = 27y$zo2i P.FrMf. = 555,0425 L%nes Fran; 



220. 
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29.0. N.B. 1^ Oh pcut reduirc cgalement . Ics ./fdi An^m en 

fitds FrahjoU par la menae Table i'* : & fi Ton ttp^yt la Table t^j 

, on aura le nocnhvcdicspaucesFraHgoiSy qui leur cdrrefpondcnt ; par ex- 

. emple, 29,756 fieds JbtgloiSy font 27,920 pitds Franfois^ ou 3351O42 

pouces Frangois. 

221. N. B. 2^^. La memc Table i'« fert auDi pour r&luh-e ks toifes 
jlngloifts [fathoms] en tmfes Frangoijks \ par excmple, 29'»756 taifis 
AngUnfts font 27,92022 toifts Frangmfis. Ce nombre mukiplie par '6, 
fait 167,52126 ^/A£r Franfois-^ la fraction ,52126 multipliee par 12, 
fait 6,25512 pouces Fran fois : 8c la fradion ,25512 multipliee par 
12, fait 3,06144 %»« Frangoifes. Ainfi Ton trouve que 29,756 /wy^j 
Angkifes ne font que 27 /^j Fratifoifes^ & 92022 dixtmes :^o\x plus 
exadcment i6y pieds Franfois^ 6 pouces^ 3 lignes Frangoifes^ & la petite 
fradkion de 61 /wi7/rV«?wde //j^»^. 

. £XS MPLX 2**. 

222. Pour reduire les mefures irtf»f^//^j en mefures ^»f &//?j, on 
employera les Tables 3°**^ & 4"% par la meme methode de Texemple 
premier. Suppofons qu'on a 27 pouces, 1 1 lignes, & ,042'^aifkiib 
de Ugne^ pour etre reduits en pouces d*Angleterre i 




r>t^^^^;..« J 10,000 - -. .:,888iil 



,0002 J 



1,221 



I ,1/ 



'2^jy55%PofuesAngkh.' 

223. iV!. ^. i^.. Si au lieu de iri pouces^ ii Zf^/^, oh avoit fimjple- 
nient zy^gzoi pouces pranfois a reduire en pouces Anghis ^ il fauoroic 
employer la Table 3"^*^ : & le refukat feroit aufli exaft. 

20,0000 - - 21,3150 ^ 
7,0000. - - 7,4602 i 

Operation.^ ,9000, - - ,9592* [par la Table 3*% 

,0200 - - >02 13 I 

,0062 - ' - ,6002 J • 

^ 1,110 

27,9202 Pou. Fr. font ^$^755^ Foucis AfigMi. ^ 

• Oft fverra dans le N° «87 A. pourqnoi Pon a pru ,9591 \ cm litu de 9959T9 7v/ tfi h 
^mbnji la Takk troijkme, k 

B b 324% 



I • t 
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• ^^N.B. 2*>. Si Ton auroit 27,92 fthfds Franfoisj -ou 27 pieds, 
ii pouces,. on fcmployctoit :^atement ks Tables j™* 6t 4^% oueti- 
iCMt irneux la Table ^* coute feuk, cpA donrferoit 29 pieds & }a 
irs^tvm ^7556^ la queHi^ mukipkee par T2, dona^mit 9,067, t^ft-i* 
dire, 9 pouccs^ & 67 milliemes Ac pouce Anglois.j 

225. jV. A 3*. Si Pon avoit dcs toifis TranfUfe's poor tedafre en 
Unfis n^dioms] ^jtagkterre^ fe nombre 20 feroit criui de /^[/^j [fa- 
thoms] Aftghi/es 4pn leur cbrrefpondent : fa fra&ion >7556 mirkipliee 
par^ donneroh 4^5336 piecb de pkis. Cetce demiere A-a&ioft 5336 
multifAiee pflr 12, donnerbit ^403 : cVft-i-dire, Bpcuas^ j^dmemes^ 
' ic 3 miUiimes de pouce. Ainfi le total feroit 29 fathams^ 4 pUds^ 
6 ji^»^/y &^ 403 mitiiemes de ^^svr Anghis. 

iS«r /tf Longucitr gfe VEchelk du Barometre* 

^%%, I/fchtlie dos Bawmetrtis de cecee efpece, qi^on employe on 
dfaMUretneot dans ks obferv^Ms far des monta^ies, n'a qu^environ 
12 pouces Anglots-: c'eft-i-dke, ks cotonnes du mercure qu'on y 
peut obierver, font d^ws -^9 jufqtt'il 31 pontes tk no quart, ce qui 
doit fufitre pour fes obferva^ons ordinaires. Ctfria hauteur du Baro- 
metre au niveau de h mer^ n'eft que de 30,04 pouces, hauteur moy- 
cnne qu'on a deduite de 132 obfervations, iisuftei fur Je bord de la 
mcr en Italie & en AngkMrre. Voycz ks Tr^mfiSl. Pbilof. vol. Ixvii. 
N« 39. p, 586. 

227. Ainfi b coloime de Wrcure de 31,25 correipond \ une pro- 
fbndicur de 171 toifis Akgldfes [fathoms] & ^i^V. ou 1029 pieds 
d'Angkterre, au defibu^ du ntveau de la mer : tc ceHe de r9 pouces 
correipond k une hauteur de 1990,46 toifes Angloifes, ou 1 193,76 pkd» 
au de£{{ls du m£me niveau; lor^e la temperature moyenme de Pat- 
mofphere fe trouve ^ 31,24* de Fahlrcnheit (N® ^Tl*) ^ tnont JEtna 
feloh la wjefure de M. de Sauflure, ft*a que 10954 pieds {Phil. Tranf^ 
vol. Ixvti. p. 595*) : & par confequent le barotnetre n^ doit ddcen* 
dre (fuppdant la meme temperature) que feulement juiqu'a 19,73;: 
pouces. 

228. Maps on trouve en Europe k mckit Rom entre les AIp€s„ 
ddQt la hauteur prife geometriquement par k ianieuK P« Beccaria de 

a . Turi%. 
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Turin, eft 2514 toifes Angloifes (Phik Tranf. vol. ci-dcf«iks)} Ic Baro- 
metre y doic defcendre a 16,839 pouces : & le Mont Blanc encre les 
Glacieres de la Suiflc, dont la hauteur prife dc memc, eft 2610,3 
po\fts Anghifes^ (memes Tranf. PhUofOi ainfi leBarometcc y dok I'e 
irouver a 16,47 pouces Angloifes. Celle-ci eft reputee la plus hauOe 
itnontagne de TEurope, Afrique, & Afie. Cepcndant, felon M. dc 
ia Lande (N^ 2695 de fon Aftranomie) la montagne^ nommec Cbim^ 
rofo^ dans le Peru, a 3217 toifes Franfoifes en hauteur, ce qui fate 
3428 toifes & demie Angloifes. Si cette mefure ^ aru defsi!^ du ni- 
veau de la iner, & bien ex^tdlement pri& (voyez le vol. Ixviii. dcs 
Tranf.' Philof. N^32, p. 686.); le noercure dans le Barometre y doit 
avoir defcendu jufqu'a 13,641 pouces An^s^ dans une temperature de 
31,24 de Fahrenheit, comm' on peut le calculer par la regie du- 
N° 275. 

Mtchanijme four fouvoir tmflcyer des Ec belles plus hngues^ 

229* Ce fut d'apres-ces coAfiderations, que je pris la refolution de 
faire noetn^e a quelques uns des Bammetres ordbiines par k Cour 
d'Efpagne, qur peut*£tre feront envoyes dans TAmerique Eipagnok^. 
dcs echelles qui puifient mefurer les plus grandes hauteurs^* en kur 
donnant k longueur dtpuis 13 jufqu4 32 pontes^ 

230. Pour av(Mr k premiere, c'eft-^ire, celk de 13 ponces An* 
gkis, on fera obligi6 de fe trouver eleve au defsfts <]u niveau de k 
mcr 3637,57 iinfes [fathoms] Anghifes : & pour obferver k ieconde, 
c'efti-a-dire, 32 pouces dans k ^rometre, il faudra defcendre ll une 
profondeur de i6^y pieds AngloiSj lorfque Tatmofphere k crouve au 

.31,24 degre de FaJirenheit; ou de 1770,1 pieds, lorfque la tempera* 
ture moyenne de Tair eft celle de'62 dffires du m^e Thermometre, 
(voyez le N° 301.). Ces.deux extremites font fi eloignees de la pofi- 
lion ordinaire rekcivement k k furface du globe, que peut-ette on^ 
A'y fera jamais aucune des obfenracions de ce genre. 

231. J'ai trouv6 neanmoins deur ^ifficult^ pour hire esiectrter 
ces inftrumens avec des Whelks auffi longues. L*ufie eonfifioit dans 
k longueur de la regk demelee qui porte le Ntmius d (fig. 41.) avec 
Fanneau au dedans, & qui poiir lors ne pourroit pas defcendre (t 
bas. Uautre difficult^ dtok rimpoHlbilue d'obfervcr k coincidence 

da 
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du Ndnius avcc les divifions de TechcUc, lorfqu*il fc trouveroit au 
idedans de la tetc ^ x du fufpcnfoir. 

232. Pour furmonter cette dcmierc difficulte, j'ai fait mettre uii 
fecond eflieu pres de ^ (meme fie. 4i.)> pour Ty fufpendre, lorfque 
cette partie de Pechelle doit refter a decouvert : & pour obvier la pre- 
miere difficulte, j*ai fait mettre le pignon, marque par a (dans la memfc 
fig. 41.) fur la partie Xuperieure de la piece du Nonius : & la r^le 
dentclee, o& il doit agir, je Tai fait river au dedans de la mcmc 

{)lanche de Techelle : de fajon qu'cn tournant, avec la clef ^ (fig. 41.) 
a tige quarree de cc pignon du Nonius^ la piece du Nonius parcourt 
toutc la longueur de rechelle. 

Sur la Temperature du Mercure du Barometre. 

.233. Avant deTaire rob'iervation du Barometre fur one montagne 
ou dans quelqu* autre endroit, il faut toujours laifler refter Tinftru- 
inent aflez du tems, par exemple, une heure ou 3 quarts^ apres Tavoir 




<}^re de la chaleur ou du froid afluel de Patmofph< 
cir^ooftance, on ne pourra jamais decider rien par ces obiervations« 
Car la meme preflion eft montree toujours par une colonne plus 
grande, ou plus ^tite, felon hi pefiintiur fpecifiqiie du mercure: & 
celle-ci change toujours felon b degre de la chaleur ou du froidj qui 
k font rarefier ou condenfer proportionellement 5 comm* on le voit dans 
les Thermometres, dont la conftruftion depend entierement de cc 
feul principe. 

Sur la Temperature de V Atmofphere. 

234. Par le meme raifonnement on (era convaincii, que les diffe- 
tents degres de 1^ chaleur doivent rarefier plus ou moins Tair de Tat- 
mofphcre 5 & qu'il faut connoitre aufll le degre de cette chaleur, 

{>aur juger de la rarefadion a&uelle .de Tair^ & par confequence de 
a Ipngueur de la colonne de cet air, qui ajgit, par fa pefanteur, fur 
le mercure du Barometre, en le faifant moncer a la hauteur, ou 11 y 
eft foutenu par fa predion. Pour, fe former une idee plus fimple de 
ce qui fait ^objet de ces recherches, il n'jr a qu'a confiderer la 
figure 4fi. 
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235. Soit h r r A (fig. 46.) line montagne, dont Ton vcuille connoitrc 
la hauteur par des obfervations barometriques. Tout le monde If ait„ 
que la hauteur de la c olonne mercurielle, - dans le Barometre, depend 
abfolument dela preflion ou gravitation de ratmofpherc, que je re- 
prefenterai ici par la colonne ^^, & que jc fuppofcrai d'un fluide juni- 
forme. Si l*on divife cette colonne Kb en 6 portions egales, & I'on di- 
vifc dc meme la petite colonne m n du Bardmetre en 6 parties : il eft 
evident, que fi ron|monte avec cet inftrument a la hautcur^^ de la mon- 
tagne ; le mercure n*y doit monter plus de 5 de ccs petites divifions; 
p'arcequ'il n'y a plus que 5 portions de ratmofphere i iC qui y preflent. 
Si Pon monte ^ I'hauteur //, la colonne du Baromctre y fera fculeinent de 
4 pdrtionis, par la meme raifon ; & fi Pon monie \ la cime v c de la mon- 
tagne, la petite colonne du -mercure dans le Baromitre, ne fera 
plus grande que la ftxieme partie, ou portion, de la longueur totalc 
mtij qu'il y avoitdans la premiere eftation b b\ parceqii'il n'y a que 
b feule quantite K 5. dc I'atmofphcre qui y prcffe alors fur la mercure 
de ce Bgrometre. 



i' 



J^^Vy faui employer deux Barometres a la fois ; t£ deux Thermo^ 
'"■ metres avec chflque Barometre. 

•'• ■/•V.J -rf-. i , .»...,.,. ^ '. 

• i36.'0^puifi|tie WpreflioBs tie Tattttofphere 'font variables, c*cft- 
S-dire, pM ^pefaht^s, oU'ft^l'bn, vcurphas-'^reflTantes dans un terns, que 
dans Uh ^utre; il eft evide|it^ que pour 4ltl»indre au' but qu'on i'e propofe,^ 
il faut aV6ir ^es obfervations corre^ondentes, faites avec un bon Baro- 
metre, dans le plaine bh\ tandis qu*on fait, a la meme heurc & minute, 
Tautre obfervation avec le fecond Barometre pareil, dans la cime de la 
monts^e.;. laijfifi, il faut.avoif deux:3arQmetr€s de conceive pour get 
cbjet. >> . . * .. 



t • i 
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237. De meme, il faut avoir un TKermometre, qui foit a la m^me 
temperature du mercure, qui eft dans le tube du Barometre ; parceque 
fi, par exemple, le Baromctre .dans le fommet c c- de la' montagne, 
etoit plus condcnfe d'un vingtieme par le froid, que . cciui du Baro- 
metre dans la plaine hb\ la colonne fcroit auffi plus courte " d*un 
vingtieme^ qu*elle ne le feroit^ s'il etoit a la meme temperature. J'ap- 
pellerai deformais ce Thermometrc, qui eft reprefente par g h (fig. 
41 & 42) Thermometre attache. 

- ' • ■ 

* 238. Ehfif^ il-faut avoir db'^liis wn feclmd Thtrmometre^ feiAblahle 
aii' premier, avec chaque Barometre j mais, qui en foit tout a-f ait 

C c dciacUy 
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deiMcbe\ pour Texpofer ieparement aux impreflions de Pair : aiin d^fxa• 
miner la temperature de ratcnofphere, dans Tenaroit, of^ 1*oq fait cba* 
cune de ces obfervatioiiiis. Parc^ue Tautre Thermocnetre atUchi d€van( 
etre renferme, pour la plupart, daps le corps du chaflis de I'inftru* 
tnent, comme je k dirai tamot (N"^ 2410* ilnepeut pas montreF 
^exa&etnent la temperature de fair libre, oil Ton fait chacune de co 
obfervations. Pour diftinguer ce Thermomctre du premier, je Tap* 
pellerai toujours TJ&ermomctre deta^bL 

239* On cooccvra aifement la necefllte de ce fecond Thermpn^e* 
tie, u Pod conlidere que rexpanfion caufee par la chakur dans I4 
colcmne de i'atmofpbere, don la fwe devenir plus haute, quoiqu'en, 
cfiet dumeme poids ; c*eft4-dtre, fi au lieu d'avoir la hauteur iTir 
(fig. 46.)) I'atmoiphere avoit, par I'ej^t de fbn expanfioa, la haute^ 
»a : dans ce cas, la^ meme colonne de 5 portions, ou parties du Baro-» 
metre qui correfpondoient a Thauteur ^g dans le premier cas, ne cor^ 
refponderont alors qu'a la pref&on faite a la hauteur de la ligoe poietee,. 
qui eft au delTus de ^^ ; parceque c'eft celle-ci qui fait la fixieme 
partie de la longueur totale de la colonne xa^t Patmofphere •, & 
ainfi defuite jufqu*^ Thauteur ^r du fommetde h mofttagne; de 
fa(on, que felon cette fuppofition, il y aura a I'hauteur c Cj une erreur 
de preique un fixicoieen moiiiB^ c^eft-s^dire^ U cc^Dluie dumercure 
dans le BaronKtre, fur le fixamec cc^ montrera la meme preSion k 
^u de choie pr^, qu*eUc moiitFeioic dans la premiere temperature dc 
'4iir, lorfqu'on Tavok ob&rve ^ rhauteur dJi comm' il ,pan>ic par ki. 
fimple in^e£tion de cette figure 4^6* 



g 



240. A peine eft-il necefliure d^ivertir que ces deux Tfaermometfes^ 
doivent £tre faits avecdu mercure^ & non pas avec de Vejprst de vin^. 
Car oa a demontre, depuis long-terns, qu'on ne peut compter jamais 
fur rexaAitude de ces dermers. Neamnoins, il eft afiez etrange que 
lies Thermometres |[ efprit de ^n trouvent encore despartiiana par-ci 
par-lL Telle eft la contradidion de k foiblefie, & de £<)bftinatioi»: 
de Ktipiit . humaiiK 

Deferi^tim dc ces" ^shtrmmnttrcSi^ 

241, Le premier Thermometrejf A (fig. 4^) dont je^nsde part- 
kr aii N^ %n\ eft toiqoun o/M^aa corfja dtt.BatDiactic. lij^a 



SXTR LES SAROMETRES NOUVEAUX. 103 

«fi couvcrclc (fig. 45.) qui k garantit centre tout accident. On Tote* 
€n devifllant la vis a : & I'on pcut Ic viflcr par derrieFcdu meme endroit, 
pour completer I'equilibrc du qorps de rinftrument. Cc Thermo- 
metre eft tout pres du tuyau du* B|atx)metre : & n*eft plus expoie que 
lui, aux impreflions de Pair exterieur ; ayant fon petit refervoir, 
c'eft-a-dire, fa propre bouie, enfoncee dans le hois, par deffous la 
plaque de fa b^e. Ceux, qui. laiflfnt ce Thermometre tout-a-fait a 
decouvert, n*ont jamais montrele moindre avantage dans leur pratique. 
y(ffez k N'^ 34» page ^ss^y ^^ '^^ ^^>^* ^^ Tranfaft. Fhilof. 

242. LcL bout de la tigp des Thermprnetres, tel que g (fig. 42.) doit 
£tre plie a angle droit en arriere, & pafler par le trou, qui e{l vis a- 
vis.dans la plaque de Techelle, a fin de Ty rafiermir. Parceaue Tex- 
panCon ou la contra£tion du verre agit alors dans le meme lens 
que celle du metal : & Terreur n'affefte pas tant la graduation du 
Thermometre Un autre avafitagc de cette conftruftion eft, que la 
boule du Thermometre peut refter libfe» fans toucher la cavite qui la 
ve^oit daos la plaque du metal, oik fon edidle eft gravee. Par ce moyen, . 
le Thermometre n'eft pas affede par la temperature du metal de Te* 
chelle, qui eft Ibuvent afiez diSerente de celle de Pair, ou du fluide en- 
yironnant, dont Ton veut obferver la vraie temperature. Cette con- 
ftruftioB eft egalemeot eflcntieDe au Thermometre detacbt^ dont jc 
vieos de parler au N^ 238 : & ia bouk doit etre tout^a-fait decouveite. 

243. Les degres du Thermometre g b (fig. 42.) font marques fur 
deux echelles, une de cbaque cote : favoir celle de Reaumur, que les* 
Franfois employent pour la plupart ; & Tautre de Fahrenheit, qui a 
cte adopte depuis fort long terns par les Anglob, & par pluueurs 
autres Savans. La premiere a le 7:ero dans le mdnie endroit de 
la tige,oi!k kmercure, qui eft dedans, s*arrete, lorfdu'il eft plonge dans* 
\2i glace c\}Xi commence a etre fbndue: & le desre eft 80 \ Tendroit 
de la meme tige, ou le mercure s'arr£te par la dialeur de Teau bouiU 
laote, tandis qu'il y eft plonge. 

244. Mais dans Techelle de Fafarenlieit, on tcouve k froid de la; 
glace qui comnience a etre fondue, marque par le degre 32 : & par k- 
degre 212, la chaleur & I'eau bouillante, lonque la pefanteur de l'at« 
mofphere eft egale a une colonne de mercure de la longueurs de 30^ 
poucesd' Angle terre. Car on f(ait, que le degre de la chakur de Veam 
imiianfe change iimfibkmeot, juniefure que ratmofghere eft. plua^ (le^ 
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/ante, Quelques uns ont crvk rafincr la-defsCls, en fixant la hauteur 
du Barometre a 29,8, pour determiner le point de Veau bouillanU dans 
les Thermometrcs. Mais la raifon qu'ils ont donnee pour cette in- 
novation, ne vaut pas la peine d'y penfcn ^ranfaS. PbiL voL Ixviit 
N° 37» P^S^ 832. 

Avantages de TEchelle de Fahrenheit.' 

245. On voit done qu'il y i, 180® (=^212® — 32®) dans r&hellede 
Fahrenheit, des la glace fondante a }Leau qui hcut \ tandis qy'il n'y a 
plus de 80** entre les memes termes dans Techelle de Realimur : lainfi 
cette derniere ne montrfc ^oint, Yans fraAion, des varietes kuJQi pctires 
de la temperature, tfomoie rechejle de Fahrenheit, done chaque dcgt^ 
eft deux fois 6f un quart plus petit a'ue chacun de Reamur ; parcequc 
■A°=2,2^. II y a en efFet 'cfes experieiices delicate^ dans la'phyfiqae,'' 
Cu I'on a befoin de pqufler fexapien'Bift.la temperature jufqu'jdts^ 
gradations encore bien plus pentes :^ & jer'jpaplerar, au N**\378 & fui- 
vants^ de la conftruftion des ^hehrfi6metlces ijue j'ai iid|)i*opi'r^^ pour 
cette efpece d*obfervations. II y a cependant des occaBons, 06 celles 
qU*on fair Yelativementau' Barometre, deVroienf^tre pouflecfs jufqu'a 
des d/xiemes dts degres de J^abrenheit, dontchzcun vaut 44 inilli ernes d*un 
degrtdi Reamiir: ^ Vdyez le N^, ^ 1-5, hy^h la fin de ce Tt^te; On autre 
avantagcr^de •i'ectiellfe Ai ^ Fahrenheit^* t^ qu*on n*i pas bftbin d*cn 
nommer que le degre^ pour s'entendrc (excepte dan3 quelgu* experi- 
ence tres rare)' : "au lieu <\vC\l eft eflenKel dVxpfimer tbojours; en par- 
laht des degres de Reaumur, s'ils font zM-defsus^ ou zw-dejfous de la 
glace. 



• t 



Sur la ReduHion de ces deux- Echelles^ & fun h Ftoid ^extraor* 

.dtnaire en Afiglelerre. •' 

246. Ces deux echelles etant a cote Tune de Tautre, n*ont befoin 
que fimplem.nt d'un coup d'ceil, pour voir le degre, ou fc trouve dans 
chacune^ la temperature aftiiclle ; fans avoir belToin du moihdre calcul 
poiiran f aire la reduction. . Mais lorfque ces echelles font ftparfes, 
vokri la m.^nicre:de les' reduire reciproquement. Si, par exemple, 
oh veut *• require ^59«> de Fahrenheit en ceux de Reaumur; on en ote 
^tP : on divife le rcfte 27 par 2,2 5,- c'eft-i-dire, par deux Si un quart ; 

& le quotient mohtre qu'ils font exaftement 12 degres de Reaumur 

»* ■ > 
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'gu-defsus dc la glacel Mais 23^ dc Fahrenheit ne font que 4® au* 
deflbus de la glace dans TcchcHe dc Reaumur, parceque 23— 32=— ^9^ 



•»•■» - 



247. Au contrairc; le 2<f de Reaumti!', zM-defsh dc la glace, font 
'j*j^ de Fahrenheit; parceque 20x2,25=^5: & 45+32^=177. 
^Mais 4*' dc Reaumur, au-defloiw de la glace, font 23* de Fahrenheit 5 
-parceque 4X 2f25=Q** : & 32— 9=^:23^. EnBn 16 de Reaumur au- 
deflbus de la glace, font 4® au-deflbus du zenf de Fahrenheit : parce^ 
que 16x2,25=36: & 32— 36==— 4^, au-deflbus A\jLzero de cettc 
echelle j' fee qui *n cffct eft un degre tetreme de froid, memc pour le 
climat d'Angkterre, o& le froid le plus grand, dont on a quelque 
memoire, fut obferve ^ Chatam en 1 776-, par M. Simmons, chirur- 
gien, qui trouva le Thermometre expofe a Fair dans fon jardin, a 
3I degres au-deflbus du ztro de Fahrenheit, Tcrs les 6 heures du ma* 
im, dans Ic 30°^^ de Janvier, & dans les deux jours fiiivans de la dios- 
«ooee»^ 



Sur r Jjuftement des deux Barometra^ 

248. JTai dejil montre (N^ 236.) la n^ceillte d'avoir deux bons Ba^ 
rometres, pour faire des obfervations correfpondentes avec un dans 
k plaine, tahdis qu'on obferve avec Tautre, ^ la va&cMBeiare ic minute' 
fur la cime de la montagne, ou dans le fond de la mine, dont on veut 
explorer la hauteur, ou la profondeup reipeftive. .Mais il arrive, fou- 
vent que les* deux Barometres ne montrent point une memc hauteur 
de la colonne mercurielle, quoiquc mis Tun a cote de PaUtiie ; ^e qpi> 
provient des petites ciiconCbuices, quelquefois inconccvahles dc Icur 
conftruftion^ 

249. C'eft pour eviter, dans la fuite, I'embarras de la redu&ion, oo- 
corre Aion de leurs refultats, qu'on gamitla piece du"* iVI^yiW avec les 
deux vis zz (fig. 44.) Ces vis tiennent a une coulifle interieuro, 
de fa^on-, qu'en itz relachant unpeu,. on peut b faire nK)ntcr ou d^ 
fcendre,. autaht qu'il eft noceflaipe, pour que le Nonius marque pre^ 
cifementy fur fon echelle, le. meme d^rc de I'autre Barometre ( tandis 

Sue le mercure eft en contaA avec Tanneau, qui cenferme le tuyau^ ic 
ir le quel cettc coulifle eft arretee par les vis z.z. Car en les ieroant de 
nouvcau^ cettc couliflfe marchcra toujours, dans la fuite, ^ la meoie 

D4 
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diflancc, aa elk .* &6 ajuftfe ^ l^^d 4u ficnim. ^cft SfixAx giccft 

cct .ajuftcment. ^ • ; 




«vcc 

ilire 

comme celle, qu'on yiqit d'lodiquer jdans Ic Nombrc ^ 

-pendant ca voici (e ^^tjul- 

»5 1 . Op coinn)cn(;e pw iffliKtiie Fanne^v qs« tbH ftuhfkilcrui do jWft- 
«Mtf fMf M partic .vu.i4e du j?i^a», i^qye^^^t 4^ ,cicf d (% 41)^ 
S» djcyiffe jifi peu .les cieux feuijM. j;<s «f2i qm ftircnt la piece dv 
Aiwftf (fur .cjclle ^ VMnfiaij : 4c qn M ^ifl» pn ,fqr«e, qjie,ifis .4m|c 
.CWH»X^.^:la Mgnj? <^ (fig. 44«) B^wnt.en i^nqidfioce »vec'& 



feule lipne droite c c. Apres cels^ pn ferre les deux petites vis z z» 
pour faire tenir Jes deujL pieces ieofemble. 

Msfbade ^aSHqw dt^ Obfervatkmt. 

A52; Apces MU€k Amtftjoe tout, ce que j'ai crA neccfT^ire .pour 
l*jiitolli^|ence de la confttuftlOa & manieaient Am iBarometfe, & de$ 
•pieces appaitenantes qu^tliaut employer avec lui, je paflerai a la pra- 




eft dit cUlefstls, au N^ 192 ; & tandis que le Barometoe prend .une 
temperature dgale (N« ^jg.)* on attendcra le nAoment, qu'on eft con- 
iVO^ud^ayaiicc^ area robfacvateur qm doit obienrardans la pldne« 
<On &^t 4lors Ja.prettUfeie.obferradon; eacaibinaot auparavant, fi le 
^nercunSieft^pfcciiemcot AMXiro du petit tuyay ^ (Qg. 42.}- Oncxa- 
•ciinei'aiiQeau 4u ifamusd ^fig. 41.) : 8c on ecri^ du moins avec le 
<raioo, pxr JLc papiei^ ks f^fuefi ^^c^mesy antumes^ tkj^Uiimis die pouce^ 
<C)ueife i^foniu8.manne.daos i%^MZr AngUif$\ .On iemue immediate** 
jD^t,(»vec laxle^ :la>vf3 c\ aiiffi' bien que cle rpignon de la age >i 
i[fiflr. 4J[w) : ;& .on jxpcte la in£me.oUervatxoii» quten ecnt au-^emus 
ideJaipiiSaupte. . '^ 

253. Ob 
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25^. Oa doit repeter la kn£me obfeiyation 3 ou 4 fois ; parce- 
quHl y a dcs peBts oefauts, qui ie glifleii^ dan's k^bbfiirvatlons j done 



avcc le fecond Baromccre, dbnt j*ai parle aii N<^ 236"^ ^ ' ^ 

254. t^our bien remplir cette circonftance, on fait i'accord d'ob- 
ferver avcc leiccond barooiQtre daos ia plainc i chaquc dmibeurit ou 
I chaque quari iTkeure. De fa^on, que ks deux obfervateurs font, 
chacujn dc fon c^te, Icurs Qt)^rvatioos, au pi€a>e n^onent, iblon que 
Icurs montres I'ibdiquenjt cerpeftiyen^eDt i chacun« L'efpace de deux 
heures, ou moins encore, q.u'Qri foit dans la cioie de la montage, 
fuffit pour avoir du moins une douzmne d'oblbryacions en ^trois fuices, 
axec rimervale d'unc demi-heure entrt chaquc r\ni^ qui feront dans 
kis&ne teins correfpondentes a celles, qu'od fait d09 la meme minute^ 
avec TaMtre Baronietrct dafis la plaine;' 

255. Lorfqu*on obtient les deux iuites d^obfervations .barome^ 
triques, faites k la meme Jbeurej & a la meme minute j s'il eft. pbfli- 
ble, tant au foaiet de la montagnei 4^ dans la plaine ; il faut prendre 
la mpyene dc chaque fulte d'obfervations i^parement : c*efl>a-dii^ 00 
fbmo^e celles de cbacune, & en les divilaat par leur ivn^hre, le quotient 
en dft ia moyene. En iaifant la paiwp opBration giyt/z chaque jTuitQ* 
en obtient le^ deux moyenes ; a (avoir une mcy0^ des objervadom 
faites dans le fommet de la montagne ; 9c une autre de celles qui Icur 
cocrefpondent^f^ites^dans la plaine. Enfuite, il faut en corriger cbacune^ 
de la variation caufa: dans le mercure, par les difl^nts degr^ de Ja 
temperature de cKacuu dcs BaroDietm (N^ 2j[7) 1 en le^ rcdvijftxu:* 
tous deux, au tncme degri : ou, ce qui eft plus intelligible^ on les re- 
d\iira, tous deiix, it Tetat oikils devroient Sb tfouver dans la icmfV'ih 
iurenur^edcssd^h^Fahxt^ab^^ 

256. La tepipcrature moyene, doat ]e viens de parler, fera defor^ 
mais .le terme, ou le point de T($parati9n, entre .la epohtr & le froid t 
ce terme corn^pond^ fx)iiune jesTai dit* .ii SS^ d^.i'echellc dc Fahren^ 



it : de fiir^CiQu'efi parUntd'ipe obftrvatdon fai^e, par exemple^^ trpii 

^es de ' cbateur : ceOi fignifie, 'que^ la 'teaipermite ^toit i ^8^ ^ 

irenbeit (9554-3). -Une autre ofaftry^tion £ute, par exeoiple, i 

QOUZC 
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douzc degres dc chakuTj fignifie, que la temperature etoit \ 6*1? 
dc Fahrenheit (=554-12) : & une autre obfervatioa faite, par exempic,, 
a trois degres de frkd: cela veut dire, dans une temperature de 52? 
de la mane echelle (=55—3). Car, en effet, il nV a rien de. plus 
oaturel, ni de plus court, que d'indiquer fimplemcnt rexpreffion de la 
temper ature\ feJbn les ;idees plus communes de nos fenlationSi dan& 
les climats de TEurope. 

Sur PEchelU de CorreSllon h Coti de eelle du l^ertmmetrr^ 

257. On a mis, pour fairc k correAion dir N*' precedent (7.55.) 
une troifieme echelle dans fe Thermometre gb (fig. 42.)> ^ coti- de 
fes degres. On Vzpptllc Jvbelle dt carrellion -y & cVft Pexterieure a la 
droite de Tobfirrvateur. Le zer^ degre de cette echelle eft le tcrmc de 
la temperature mcyene^ vis-^-vis le S5^^ degre de Fahrenheit, qui cor- 
refpond au degre 10,2 de Reaumur. Ainft toutes les fois que le Ther<^ 
mometre gb fera a 55 degres^ iln'y faudra point de reduSion ; pourvu 
que le Barometre foit a la hauteur de ^o pouces. Foyez /f N° 2611*. 
ei-diffouj. 



258. Mais fi fc Thermonictre g b montre dcs dewes SLU-deJ/bus de S5^i 
& que le Barometre fe trouve a 36 pouces, ou a tres peu de chofe pres ; 
alors il faut ajouter ^ la hauteur du Barometre, les centiemes de pouce 
qui fe trouvent, dana cette echelle, vis-a-vis ce degre du Thermo-* 
metre: au contraire, il- faut en ff/i^^^icivr cette quantite^ fi la tempe^ 
rature eft au-ii^/Hirde la moyenne de 55^ ; poupvd toujours que la hau* 
teur du meme Barometre foit I 30 pouces Anglois, ou a tres peu 
de difference prcs. La fimple infpedlion de la fig. 50. fuffit pouc 
comprendre I'lrfkgc de cette echelle &ns^ aucune autre explication. 

259. Mais lor^ue la hauteur du Barometre eft eloignee de 3a 
pouces Anglois, il eft neceflaire dNsmployer la regie de iroiSy pour con<r 
noitre la vraie corre£tion qu'il y faut faire. Si la hauteur du Baro- 
metre eft, par exemple, a 24 ponces, qui j'appellerai P, & qu!on ap^ 
pelle C, la correction indiquee par TecheUe du Thermometre attache 

gb (fig. 42) : & enfin x la vraie corredion qu'on fouhaite avoir r 

p c 
dans cecas, oh aura 30 : P : : C : x j ou — =x. Cette valeur de m^ 

ftra ajoutee ^ Vbauteur de la colonoc obfervee du Barometre, toutes 

2 les 
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les fois que le Thermomctris fcra au-deflbus de 5^^ : mais, s*il eft au* 
defsiks de 55®, alors il faut Ten retrancher. 

260. Pour rendreplus aifc ce calcul, voici une petite Table dccimale. 
que j*ai formee, & quile reduit a une fimple addition & multiplica- 
tion. Cette table eft fondle, de meme que Techelle ci-defs6s, fur le 
refultat d*un grand nombre d*experiences tres dellcates, faites par 
Monf. le Chevalier Shuckburgh,jeune Savant de premier ordre dans 
toutes les connoiflances phyfico-mathematiques, & membre de la So- 
ciete Royale, dont les talens & les lumieres font attendre beaucoup pour 
ravancemcnt de la phyfique. 

261. II eft demontre par ces experiences, que Texpanfion du mcr- 
cure, par chaque degre du Tbermometre, eft. egalea ,00304 de pouce^ 
lorfque la hauteur du Barometre eft a 3b pauces Anglois. Voyez at ex- 
celknt Memoirc dans les Tranfa£t, Philof. vol. Ixvii. N* 39,^ pag. ^Sj^ 

II eft done evident, i**, qu'il y a «» dixiime de pouce Anglois a r/- 
trancber dans la hauteur, de 30 pouces du Barometre, pour chaque 
33 degres du Thermometre de Fahrenheit, zxx-defsus de la temperature 
moyenc de 55^'^ ou a Ty aj outer ^ lorfque le Thermometre eft dM-def- 
faus du meme degre $^ ^ parceque ,00304: 1° : : ,1 : 32,89° [ou en 
nombres ronds 33^]. 

Et Ton voit, en fecond tieuy qu' a chaque 10 pouces de la hauteur 
du Barometre, Texpanfion du mercure eft egale a ,00101333, par I'efFet 
d*»» degriAn meme Thermometre; car 30 : 10 : : ,00304 : >ooioi333^ 
Ccft d'aprcs ce principe, que j'ai forme la Table decimale qui fuit.. 
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262, ^ahk'Decimale (E) des Expan/ions duMercure, far un Degn 
de Temperature felon les Hauteurs du Barometre. 



i 



Pouces du 
Barometre. 


CorreAions pour 
chaque degre du 
Thettnomctre. 


10 


,001013 


20 


,002027 


30 


,003040 


40 
60 


,004053 
,005067 
,006080 


70 
80 


,007093 
,008107 


90 


,009120 



163. M.B. i^hiH la bautiMrdu BMr9mgtrf li'drrhvi jamais auxdxxB^tt de poucet aa 
€tild de 30 : il a falu^ neanmoiusy Us faire entrer dans cette tabltf pour Us trnfUjer daas 
Us fraQ'umst comm^ 9nU larra dans Us ixtmpUs fuivans. 



Ufage de cette Table^ 

264. La methode pour 'employer cette Table decimale £, eft a pen 
pres la meme qu'on a explique au N^2i8, en parlant de celles 
de la meme efpece, pour la redudion mutuelle des mefures Franfoifes 
et Angloifes. Voici cependant en quoi elle conlifte. 

^^5- i*^* Ecrivez chaque nombre de pouces dans une ligne feparee, 
Comm' au N^ 219 : & mettez, vis-a-vis de chacun, les nombres qui lui 
correfpondent dans la table E ; ayant foin de les difpofer felon le rang 
refpeftif des decimales, en les pouflfant a la gauche, ou a la droite, 
autant de places, comm' ils en ont de pbu ou de moins, a I'egard de 
kurs femblables dans la premiere colonne. 

266. 



JFEC LE SHROMETki; in 

« 

i6€. 2®, Ajoutez c6s nombrts cnfemblc : & multipliez-les par la di^- 
rcnce, qu*il y a cntre Ics degres du Thcrmomctrc attachi^ & la tenrr- 
pcraturc moyene de $^^. 

267. 3^, Ce produit ^j/^«// i la hauteur obferv^c du Barometre, fi 
le dcgre du Thcrmbmfetre ctoit SLU-defous de 55^ ; ou retrancbi^ s'il 
ecoit zvL'defsiis de \k nieme temperature de ^s!"^ donnera la hauteur 

corrigee du Barometre. 

•.-■-, ■ , ^ . 

Ex E MP LE I*^ 

268. Suppofons que le Barometre it xxomt ^ li^^iy pouces % c'eft- 
a-dire, 28 pouces^ 9 dixiemes^ 8 centiemes^ & 7 milliemes de pouce : & 

?ue le TberiHmnetrt attache ivoit a 21® de ftpid j c*eft-a-dire, a 3£ de 
ahrenheit : & qu*bn veut r6duirc, ou corrig^r cette hauttvir du Baro- 
metre, en la r^duifant a la temperature moyene dfe 5Sl^. En void Ic dftail 
de ce calcul^ felon les Regies ci-defsiit^. 

20,000 - - ,002027 

8,000 - - ,0008107 

. ,900 - * ^0000912 * 

yoSo - • ,0000081 

,007 - - ,0000007 

Cettc fommc - • ^0029377 
[multiplie par 55®— 34'*=2i* • - X21 

29377 - 
' 5^754 
donneleproduitij^ViTfparcequelcTliermo-l \3^7ZTZ 
metr^Wau.i#.i/de 55*) . . Lj!!1!LI' 
qui ajouti a la hauteur du Barometre • • 28,987 
4onnsnt la hauteur corrig^ • f. 29,048 

EXBMPLE 2'; * 

269. Suppofons qu'on obferva la hauteur du Bah>mefre I 24,138 
pouces Anglois ; c'eft-^-dire, a 24 poucesj 1 dixiemej 3 centiemes^ 8c 8 
milliemes 6t pouce : & que le Thermometre fe trouvoit au i8f dc^-^ 
gre de chaleur^ c'eft-i-dire, ^ 73^^ de Fahrenheit; On demande 

quelle 
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POUR MESURER LES HAUTEURS 



quelle eft la vraie hauteur du Barometre ? En voici Ic detail, felon Ie$ 

memes regies ci'defsi^. 

20,000 - - 



4,000 
,100 
,030 
,008 ' 

La fomme eft 



qui muhipliee par la difference de 55^ ^ 73»5»1 
c'cft-a-dire, par — — — —J 



,002027 
,0004053 
,0000 1 o I 
,0000030 
,0000008 

,0024462 
X 18,5 



122310 

195696 
24462 



donne la quantite — — 
cc produit etant rePrancbi (parceque le Thermo- 1 

metre eft au-defs&s dela temperature moyene dc > 24,138 
550) de la hauteur du Barometre -— J^ 

donne pour la vraie hauteur reduitc — 



.0452547^ 



24,0928 



Sur la ReduSHon des deux Temperaiures de P^tmojphere^ a nne 

temperature commune. 

270. Apres avoir connu les deux diffeFentes prefTions de Tatmof- 
phere, fur les deux Barometres dans la meme heure & minute \ &c 
apres avoir reduit leur^ercure a la memedenfite: la difference de ces 
deux prefHons, doit donner la hauteur perpendiculaire, entre les deux 
cndroits, 06 Foa a fait ks obfervations ; pourv^ qu'on connoiffe L'ex« 

J>an(ion que le difierent degre de chaleur aura produit.dans la mafTe de 
'atmofphere, comme jc Tai note au N^234. C*eft par cette raifon^ 
qu'il faut obferver dans le mime endroit, oh Ton fail Ics obfervations 
avec chaque Barometie, quel-y eft le degre de la temperature de Pat- 
mofphere ; employant pour cela le fecond Thermometre diuchi^ dont: 
je parlai d^ja au diit nombre 234. 

271. Gc Thermometre dok ttxc expole a Pair libre, de Tendroit 
oil Ton fait chaqu' obfcrvation. On doit le mettre a Tombre, & non . 
pas ^ la chaleur du.foleil, s'il en a dans ce tems-la ; parceque la cha- 
leur des rayons folaires, eareflechUTant'fur Techelle du meme-Therfi. 

1 mometre». 
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jIFEC lb BAROMETRE. Ill 

mometre, ne manquent pas d*y excitjcr une chaleur blen au dela dc 
ccUe de Tair, qu'ils cravericnt librement 

272. Ayant done rcconnu la temperature rcfpeftive de chaque 
Thermometre ditacbe : on ajoutera les degres de ces dtux temperatures 
enfemble : & Ton en prendra la moiti^, qu'on peut conflderer comnie 
celle de la temperature uniforme de la colonne entiere de Tatmofphere, 

ui etoit comprife entre les deux elevations, ou endroits, oi^ Ton a 
t ces obfervations avec les deux Barometres. J'appellerai cette tem^- 
perature commune^ ou plutot temperature uniforme: parcequ'en efiet, 
fi I'on fuppofe, que la difference entre les deux temperatures, ie fait 
ar une gradation reguliere, felon la progrefTion arithmetique, entre 
a cbaleur & le frcid ; le degre moyen entre les deux extremes, fera 
celui qui produiroit les memes efiets, fi le total avoit uniformement fa 
temperature. Comme fi, par exemple, un des Thermometres attaches 
^it a 55^, & I'autre a 6^^^ le degre de la temperature uniforme^ fera 

le degre S9 (=^^^^=59). 

Voici maintenant les regies du calcul de ces obfervations, pour en 
deduire la vraie hauteur perpendiculaire entre les deux endroits, oi> 
elles furent faites au meme terns. 

Jiegles du Calcul pour deduire la Hauteur refpeBivc 

entre les Endroits des Obfervations. ^ 

Reole Premiere. 

273. Riduifezla temperature du mercure de chaque Barometre^ 
a la moyene temperature de 55^ de Fahrenheit^ comrrC on Va 

' montre dans les Nombres 264 G^ 268. 

• 

iV. B. On pourroit faire la correftion de cette regie par une feule 
operation; en reduifant un) des Barometres, dont U te/nperature efl 
\a plus bafle ou froide, a celle de Tautre Barometre, par la meme 
methode dont Je viens de parler; mjus il vaut mieux reduire 
tous les deux Barometres a la temperature mcyene. Voycz les Tranf. 
Philof. vpl Ixvii. N*^ i^. pag. 568. 

F f Reglb 
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s 

Regle Second £• 

274* 'Rldutfez ks deux temperatures obfervees de Patmofpbere^ 
^celle qui feroit la commune de toutes les deux^ comm\on Pa 
miontre dans le nombre 270 ^ fuivans^ 

N. B. On Si dfj^ explique dans le N^ 272, qifon devmt entendre par 
temperature commmej celle qui, etant uniforme dans la colonne de Pair 
compnie entre les xleux endroits, oi^ Ton fait les obfervations du Baro* 
metre, y produiroit un degre determine d'expanlion dans ia loi^eur 
totale^ 

Regls TroI8I£ME«. 

r 

275. Cberebe% dans /(fj Tables des Logarithmes ordinaires^ 
ceux qui correfpondent au nombre de pouces, ^ de parties de 
pouce, de chacune des hauteurs obfervees a la meme heure avec 
les deux Barometres: 

276. Mettez une virgule^ ou un pointy aprh les quatre premiers 
ehifresy qui fuivent la charaSterifUque^ en la omettant tout^a-^ 
faity Ji vous le voulez^ 

277. Retranchez uh Logarithme de V autre : fi? leur difference 
montrera^ par les nombres qui pricedent la virgule^ mife au qua^ 
trieme chtfre^ les toifes Angtotfes [fathoms de 6 pieds chacun] 
§u^il y a en hauteur perpendiculaire entre les deux endrfiits de 
us obfervations ; pourvu que la temper Mure moyene de Patmo^ 

fphere fott ^« 31,24"^ degre \ c^ eji-a-dire^ ^w 31 degri^ & envi^ 
ron un quart de Fahrenheit. 

278. Multipliez le nombre de toiiea Angloifes par fix ; & It 
froduit fera le nombre de pieds, qu^il y aura dans cette hauteur^ 

279* Mais comme la^mperature moyene de l^atmo^here,. ne fera. 
que tres rarement ceUe de 3 1,24^ tie Fahrenheit ^ U fiudra employer 
ia R^gle fuivante, pour toute autre .temperature. 

1 Re^glb 
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Regle Ouatkieme. 

fl • ^^^ \ • 

280, Cherchez dans la^^ahk^i (N^ 284) ^fer mmBfes^m 
correfpondent aux pieds que vous v^nez, de trouver par la Rjiglellly 
que vous appellere% hauteur approchante ; ayant Join d^avancer 
a la droitej ou a la gauche j la virgule de ckaque nombre^ felon 

fa valeur correj^of^dente^ comme je Tjd jeoerti en des cas pareils^ 
auN^2ii,26syl& 2By. ; ■ 

I r 

281, Prenez la fomme de ces horabres, kt multipliez-la par 
la difference de 3 1^24^ au degri de la tempejrature moyene de 
Patmofpherey trouvee par la Regie 11. ' 

282, Ce produk ajout6 au noninre de.piedi de la hauteur ap- 
prochante^ trouvSt par la Regie UU Ji^ la temperature moyene- 
de Vaimofphere eji <a«-defsus du degri 3 r,34^i^(f Fahrenheit : ou 
autrementj retranch6 de la diie hauteur approchante^ Ji la tem^ 
perature moyene eft au^deffous ; donneru la vraie hauteur perpen^ 
diculairej en pieds Anglois^ quUl y a entre les lieux- des aluix 06^ 

JfrvattMs. ' ! 

2Sp J« VMS domwradueUemciicilar Tvabk abicgfe qv^ j^fbnnfe 
€*ftpres ies principes c^eis&s, 4tabUsj:par k Chev. Shuckb^urgh,. dms- 
Pezcellent Memoir, mfer6 dans k vol* Ixm I^^ 39, de .T^dd^U^OAft- 
Fhilbfephiques. s. 

'Les mefures jgebmctriqiies, ^ifM ttt4^Sm»^Sc'}uli^[l?hil 
prit, avec la plus grande precifion pollible^ de pliKieif i« hmxcan^if^ 
Krentes, oQ il fit des obfervations barometrigues, demontrent it. ncr 
pouvoir pas s'en douter^ la folidite, ou, c'tt eft permis d^trnpioyw cttte- 
«9q>reflioft dads dcs difi^uiMons pbyfi^ueSy I'iafaUibtlkf de ce» 
(rincipes. 
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CALCUL DES OBSERVATIONS 



284. Table dicimde (F) des Cor re^ions^ pour la plupart additives^ 
felon lei RarefaSltons caufees dans I Atmofpbere^ par un Degr6 
Je Chaleur a d^irenUs El^ations. 



Pieds. 


Corre£tionSy pour la 
plupart additives. 


I 

2 

3 

4 

5 
6 

7 
8 

9 


,00243 
,00486 
,00729 
,00972 
•O1215 
,01458 
,01701 
,01944 
,02187 



Sur V Application de cette Table, 

285. La methode pour faire ufage de cette Table iicimale^ eft la 
mcme deja expliquee dans les nombres 218 & 265. Je dirai cepen- 
dant : c|ue ks nombres dans la colonne k la gauche, font des unkSsdit 
pieds. Si Ton veut des dixaineSy on recule la virgule d'une place vera 
UL droite : pour des cents^- on la recule de deux places : & pour 
des milkj on la recule trois places, &c. Au contrajre, Ton ve\it; 
que ces nombres correfpondent ;a des fractions decimalcs ; il n'y qu'^ 
reculer la virgule vers, la gauche pour autant de places, comm' il y; en 
a dans les decimales. 



. 286. Par exemple, fi Ton veut avoir le nombre, qui correlbond it 
des 4 xnille, on met le doigt, ou la pointe d'un canif ou d'un epingle, 
fur la virgule qui eft dans la lime vis-k-vis le 4, difant unitis^ enfuite 
on met la meme pomte apres le chifre fuivant a la droite, oik l'6n dit 
dix% en la mettant apres la leconde, on dit cents *^ & apres la 
troilieme, on dit mille. On marque d'abord la virgule fur le papier : 
& on ecr|r les nombres, ^ la droite, & a la gauche de cette virgule^ 
comm' ils% trouvcnt, a I'egard de la pointe du canif, dans la Table. 

287, Ccft 
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287. Cell en faifant la m&ms operation dans le fens contraire, qu'on 
pent avoir les nombres de la Table, qui correfpondent aux fraftions 
decimales, 5cc. On voit ceci daiis Texemple qui fuite. 

a — 4000,000 - - "4. thiUe 1 ^ f " ' — 9,720000 

a — 400,000 - - 4 ccns / -^ 1 ,972000 

a — 40,000 - - 4 dixaines / I, j — — ,097200 

a — . "4,000 - - 4"unites' f I 1 • ' '- ,009720 

a — ,400 - - 4 dixiemes 1 3 / ■ ,000972 

a — ,040 - - 4 centiemcs 1 5 / " — — .000097 

a — )C04 - - 4 milliemes y z. ^ - ,000009 

N. B. Dans la praftiquc de ces Tailes dicimales, on doit augmen- 

ter d'une untie le dernier chifre a la droite ; lorfqu'il eft fuivi, dans la 

^able, par un nombre au-defsGs de 5. Ainfi, au lieu de ,000009, 

il vaut mieux prendre ,000010 ; parcequ'il y a dans la Table un 7 

apres ce 9, &c. 

£ X £ M P L £ i'^'. 

288. On a obferve dans la plaine avec le Barometre A, tandis qu'on 
obfervoic au fommet de la montagne, avec le Barometre B. Le Baro- 
metre A etoit a 29,4 pouces Anglois. Son Thcrmometre attache 
etoit a 50°, & le Thermometre ditachi, pour reconnoitre la tempera- 
ture de I'atmofphere, etoit a 450. Le Barometre B, dans la montagne, 
etoit au meme terns, a 25^19 pouces: fon Thermometre attacbi tioit 
a 46* : & Ic Thermometre ditachi a 39I °. 

Detail de ce CalcuL 

289. Le Barometre A iiQ\t\ poucei Anghis — 29,4 
& fon Therm, attacht tlQ\l\ 5* d.cfroid,czT $o-~55=i — 5°. 

Or (felon la Table (E) N« 262.) 

nous avons pour 20 pouces - - ,002027 

pour 9 - - - ,000912 

pour ,4 - - - ,000040 

cettc fomme ,002979 

multipliee par la difference de temperature - 5 

donne ce produit ,014895 
qui doit etre ajoute (parceque la temperature etoit au-deffous 1 

de 55°) a la hauteur i3p/'flrt»/i du Barometre A, felon > +,01489 

le N" 258, c'eft-a-dire — _ J 

pour avoir la hauteur vraie de A, c'eft-a-dire 29,41483 
ou piutoc en nombres ronds 29,415 
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290. Le Barometre B ^toit a pouces Angkis " 25,19 

& fon Thermometre attache etoit a c^ dc froid (parcequc 
460— 55^=— 9^). Or felon la Table E, N^ 262* 
nous avons pour 20 pouces — — ,002027 

pour 5 — — ,000506 

pour ,1 ■ 5OO0010 

& pour 5O9 ■ ,000009 

cette fonune ,002552 
ctant rtiultipliee par — X9 

donne le produit ,022968 

qui, felon le N* 258, doit etre ajoute (parcequc la tern- 1 

perature etoit ^XL-deffbus de 55^) a la hauteur apparente > -|" >02296ft 
du Barometre B, c*efl:-i-dire — J 

pour avoir la hauteur vraie de ce Barometre — - 25,212968 

ou plut6t en nombres ronds -'-— 25,213 

291. Le logarithme de - - 29,415 - - eft - - 1.4685,689 

celuide - - 25,213 - - eft - - 1.4016,245 

ayant mis une virgule au 4™" chifre apres la caraSeriJiiquel Tl 
(qu*on pouvoit omettre) ; la dificrence eft toifes Angl. 3 9*444 

qui etant multipliees par — • 6 

donnent la hauteur approchante en picds Anglois 4016,664 , 

ce qui feroit la vraie hauteur, fi la temperature: de Tatmofphere etoit 
\ 31,24 degres de Fahrenheit (N^ 277.) 

292. Mais le Thermonjetre detache du Barometre A etoit a 45* 
& celui du Barometre B etoit a — — ^^^^ 

done leur fomme eft ■ 84,5 

& la moicte, ou la temperature moyene entr* eux, eft — 42,25 

dont la difierence pour — 31524 

eft — 11,01 

qui doit etre additive^ parcequ*il s'agit des degres 

au-defsOs de 31,24 (felon le N* 282.). 
Or, .nous avons par la Table F, N^ 284, 

I 

DOur 
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pour j^ooo pieds - ' - 9,72 

pour 10 - - >o24j 

pour 6 - - ,0146. 

& pour 6 dixicmes - 0,6 - - ,0014 

la fomme en eft — 9,7603 

qui multipliee par — 11,01 

, • 97603 

97603 



ce produit — 107,460903 
ctant i^auU au nombre ci-defsiis de la hauteur 1 aqi6 66 
approchante — — -^ j" + > 4 

montre que la vraie hauteur eft — • 41 24, 1 25 piedsAngt. 
c'eft-a-dire, 4124 pieds^ & la fradtion 125, qui multipliee par 12^ 
donne un pouce, &c demL 

293. On a employe dans cet exemple les grandes Tahks des Lc^- 
rithmes en 410, publiees par feu Mr. Gardiner, qui les donnent a 7^ 
places, outre la charaSlersftique t mais on peut ^galement employer ks. 
petites de feu Mr. de la Caille, en 12"^, qui donnent les logarithmes a. 
6 places : car on volt bien^ par cet exemple, que le chifre dernier ne 
reprefente plus que des milliemes de toifes> dont la vakur ne meritc^ 
point du tout d'etre regardee. 

Exemple Seco-kd* 

294. Oi>obferva la hauteur apparente du Barometre AT j.. 
a pouces Anglois — ^ y 4>*7^ 

fon Thermomctre attache a — . _ 57^* 
& fon Thermometre detache a — — ^go 

On obferva la hauteur apparente du Barometre B. dans T ^ 
le meme temis, a pouces — — — J^ ^^>'3^ 

fon Thermometre tf//tf fit/ ^toit a 6i|» 

& foa Thermometre dctachi a *-« — 6j^ 

DJtail 
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Detail de ce Calcul. 

^95. On voit au premier coup d'oeil que le Thermometre attache^ 
du Barometre A, ne differoit que de 2\ degres au-defsus de la tempe- 
rature moyene de 55° [57,25° — 55°=:2,25°] de Fahrenheit. Or, fe- 
lon la Table E du N? 262, 

nous avons pour 20 pouces — — . — . 

pour 4 pouces — _ —. 
& pour deux dixicmes [au lieu de ,178] 



,002027 
^000405 
5O00020 



leur fomme eft 
qui, multipliee par les 2f <*, c'eft-a-dire, par 



donne le produit 
cc produit etant retranchi (parcequ'il s'agit des 
degres zu-defsiis de la temperature de 55°) 
hauteur apparent e du Barometre A — 



,002452 

X2,25 

J 

12260 
4904 

49Q4 
5OO55170O 

24,1780 



2411725 



donne la vraie hauteur de ce Barometre A — 

296. Le Thermometre attache du Barometre B, ne differoit que 
64* (ou 6^ys^) de la temperature de 55*" (car 61,75® — 55»=6,75°). 
Or, felon ta Table E, du N® 262, 

nous avons pour 20 pouces — - 

pour 8 pouces — — 

pour I dixUme — •— 

& pour 3 centiemes — 



,002027 

,000811 
,000010 
,000003 



leur fomme eft 
qui multipliee par la difference des degres 



donne le produit 

ce produit doit etre re tranche (parcequ*il s'agit des 

degres audefsi^s de 55^) de la hzutcur apparente 

du Barometre B — — 

ainfi la hauteur <orrigce du Barometre B, eft 



,002851 

14255 

19957 
17106 

,01924425 
28,132 



28,113 

297. Le 
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^^297. LeLogarithmede la vraie hauteur? ^^^^^ ^ ^g^^^^^^ 
& celui de la vraie hauteur de B — 28,1 13 eft 4489,072 



dont la difference eft toifes 
qui multipU^es par 6, pqur les jeduire en piedis Anglois 

donnent la hauteur perpendiculaire appi^ente en pieds — « 

298. Le Thermometre ditachi du Barom. A, etoit \ - 
& celui du Barbmetre B, etoit a — — — 

dont la fomme eft — 

done la temperature moyene de ratmofphere etoit — 

en otant — • 

la difl^rence eft — 
Or, par le Table F (N<* 284) nous avons 

pQur - - 3000 pieds - 

pour - - 500 

pour. - - 30 - - 

& pour 6 dixiemesi ou plutot 0,7 

levir fomme — 
multipliee |iar la difference ci-defs&s de la nioyene temper. 



655*946 
■• 6 

3935.676 



56* 
64 



120 

60° 



31*24 

m I ( t 

2,187 
.073 

,012 

,502 

9»564 
28,76 




-19'! 28' 



ce produit ajoute a la hauteur approchante, 
qu'on a trouvee ci-d^f^As : $^ f^vqir aux 



fait voir xiue la yrale hautgur cherchcc; eft 



— 275,06^564 

39351676 

^M-^ ii- 

— 42iQ,i^S6P,Ang. 

299. Eneffet, leGhevalierShuckburg fit ces deuX'Obfci'vtttiom^i& 
la hauteur entfe les deux endroirs, ihiefuree geometriquepient par le 
meme Chevalier; fut trouvee de 421 1,3 pieds Anglois : ce qui ne dif- 
fere cju*environ 6 { pouces^de celle ddnnee par leBaromefre. Voycz 
ks Tranjaft. Phil. vol. Ixvii. N^ 39. uag. 581 ; 
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EXEMPLE 3 



me 



300, On obferva plufieurs fois la hauteur du Barometre fur le rivage 
dc la mer, tant en Italic qu'en difFetens endroits de l*Angleterre, avec 
le plus grand foin: &: prenant la moyene de 132 obfervations, on 
trouva que la colonne de mercure etoit a pouces Anglois — 30,04 

Le Thermometre attache etoit au degre ' 55® 

& le ditache au degre ' — — — 62® 

Voyez les Tranf. Philof. vol. Ixvii. N^ i^. pag. 586. 

Je fuppofe qu'oh obferva le Barometre dans une mine fort 7 
profonde, ou la hauteur du Barometre fut trouvee a pouces \ ^^* 
& chacun des deux Thermometres au meme degre de fon femblabFe : 
c'eft-a-dire, Vattache a ss^'t ^ ^^ detache a 62® : on demande quelle 
feroit la profondeur ^e cette mine ? 

Detail de ce CalcuL 

301. Le Logarithme de — 30,04 eft 4777,00 
ccluide — ~ — - — 32,00 eft 5051,50 

Icur diflfcrencc donnc toifes Angloifes — 274,5 

qui multipliees par 6 

donnc la hauteur approchee en piedsAnghis — ^647,0 

celle-ci feroit la vraie hauteur de cette mine qu'on a*) 

fuppolee, & la temperature de Tatmoiphere etoit > 3i,24* 
(N° 277.) a — — « 3 

mais etan^ comme dans le cas preient, a •— 62,00^ 

on y doit appliquer lacorreAion (Regie IV. N® 280) 7 ^^ 
de la diflferencc — — — -— \ 3^>7^ 
Or, difpofant la hauteur approchante en diflfiJrentes lignes (N® 287.) r 
^n trouvera, par la Table F du N^ 284, ks nombres fuivans, a favoir 
pour - - 1000 — . — - .^ 2,43 
pour - - 600 — — — i>458 
pour - - 40 — — — ,097 

pour . • 7 — -^ — ,017 

doiit ta fomme eft — - 4,002 
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ccttc fommc — •— 4,002 

mulcipliee par la diflference de la temperature de Tair X 30,76 

24012 
28014 
12006 



+ 123,10152 

1647, 



ce^produit 
ajoute a la bautMr approcbantCj ci-defsCis 

lafomme — 1770,1 
fera la vraie profondeur, en pieds Anglois, de la mine fuppofee^ au- 
deflbus du niveau de la men 

302. Latnechode que je viens d'expliquer eft geraerale,^ pour tous^ 
les cas des pbfervations barometriques } mais lorfque les hauteurs, ^ 
mefiirer avec le Barometre, ne font point au-dela de 4000, ou meme 
de 5000 pieds, on peut s'epargner, dans oe cas, d'employer les Tables^ 
des Logarithmes comme ci-delsils ; en fe (ervant de la Table fuivante^ 
que le meme Chevalier Shuckbui^h a donne dans la fecondc partie 
desTranfaA. Philof. voLkviii. N<>32. pag.68S. 

303. ^able (G) des Hauteurs, correfpondentes ^chaque dixleme 
de pouce jingloisy dans la Difference des deux Barometresi 
lorfque la Hauteur tnoyene ejl de 30 Pouces^ 







D^^s do 
Thcnnomctre. 


Pieds Anglois. 


32* 


^5.86. 


35° 


87>49- 


400 


88,54. 


45'* 


89,60- 


5o<» 


90,66. 


55" 


91,72. 


60° 


3'^y77' 


€5'' 


93'82. 


•JOP 


94,88* 


75" 


95.93- 


8o<» 


SSy^S' 
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Ufagedeeetie Table G. 

304. Toutes les fois que la hauteur moyene des deux Barometrcs 
»cft exaftement 30*pouces Anglois, il n*y a d'autrc trouble quechcr- 
cher dans la Table le degre de la temperature moyene des deux Thermo- 
metres ditaci^Sy & T^n trouvcira yivi^-vis ce degre, le nombre de 
pieds qui correfpondem a chaque Jipdepte ^ pou(;e APglpift ;C9pt^iu^ 
.dans la difference entre les deux Barometres. 

EXEMPLE 1*'. 

305. Suppofons, par exemple, que le Barometre A fe trouve a 
'«i^6 rpoptios, §f le {il^rooic^itre fi a g<$,4 ^pcHiq^s: ]a »oitip de leur 
^ommt {zs6o^q) eft 30 ppqpejs : ^§ ce fs*j il y a un/e diflSerenqc ^ 

32 dixifiEnesdepouce entrje les 4i&ujc gfari^mec^ : c^ 3|[^-r.28,4=32 
]X)uces. Or, a la t^n:)per$Ltufe rnpy^ne d^s deux Thernowpetres de- 
jtdches eft, par exempk, 45S 1? nQ#}|i:e 99^ q^i ^ trouve dans ja 
Table vis-a-vis k cegre 45^ n[K)0f;re que dhi^ge dixietf^e |de pouce 
donne la hauteur de J8996 pied$. Aipfi> 3 iH^y ,q>]'^ jcnukiplier 32x89,6 : 
& le produit 2867,2 montre qu*il y a ce nombre de pieds en hauteur 
pexpe;idiculaire entre les deux endrpits, au Ton fit chacuoe de ces 
deux obfervations : c'eft-a-dire, 2867 pieds, & environ 2 pouces & 
demie ; parceque 12 x 5i=2,4. 

306. Mais lorfqueja hauteur moyene des deux Barometres n'eft 
pas celle de 30 ppuces Anglois : dan^ ce cas^ If valeur de chaque 
dixieme de pouce, dans la diSSrence des deux {Barometres, fera en 
raifon inverfe de leur Jiauteur moyene pour qelle de 30 ppuces. 
Si Ton appelle H, la moyene iiauteur des deux Barometres en poijces : 
jD, la difference des deux Barometrcs, exprimee ep dixiemes de pouce : 
C, le nombre trouve dans la Table vis4-vis le 4^gre de la tempera- 
ture moyene des dpux Thermometres detaches : & x^ la hauteur qu'on 

cherche favoir : la formule P z=Xj montre Toperation qu'il ftut 

employer, pour connoitrc la valeur x •, c'eft a dire, pour connoitre la 
vraie hauteur perpendicvflaire entre les endrpits, pu I'on fit ces deux 
obfervations. L^Bxemplefuiv^antniontrec^la praflique de ce calcuU 
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307. Suppofons que le Barometre A. fe trouve a la^ 
hauteur apparente de pouces — . i_ J ^9>5^4 
fon Thermometre attache^ au- degre •— — 56,5 
& Ic Thermometre detacbe^ au degre •— i— ^7, 
Suppofons que le Barometre B. fe trouve apparemment al ^ 

pouces — - — -— -^3 3^>o^^' 

fon Thermometre attacbe^ au degre -— •— 60,5 

& le Thermometre deiacU^ au aegre -^ «^ 60,25 

Ditail de ce CalcuL 

308. La diflerence du degre de la temperature moyene 55<>, a celle 
du Thermometpe du Barometre A, n'eft que 1,5^ [56j5®-*^55°=: t>5*J. 
Or nous avoiHt felon la Table E du N^ 262, 

pour 20 pouces — ,002027 

pour 9 pouces — ^0009 12 

& pour 5 dixiemes — ,00.0051 

cn mqltipliant cette fommc — ,0029^0 . 

par la difference i*— — 1,5 

14950 
2990 



& r^/rtf;iri&^«/ le produit -— ,004485 
(de la hauteur appartntt du Barometre A. •— 29,5240 



on aura la vrai^ hauttur de A : a favoir — 29,5195 

309. La difference du degre de la temperature moyene c^^^^ \ celle 
du Thermometre iz//^f^/du Barometre B, eft s^s^ (6o,5<>— 55^=5,^®). 
Or, felon la meme Table E. du N^ 262, nous avons 



I i pour 
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pour 30,02 pouces — ,003042 

qui multiplies par les degrea 5^5 

15210. 
15210 



donrient Ic produit — ,0 1 673 r 
qui doit etrc retrancbi de la hauteur •— 30,0 1 8 



pour avoir la bautmr corrigee (ou vraie) du Baro- > ^^^ 

metre B, a favoir — — — J* ' 
en y ajoutant la bautntr corrigee de A, — 29,52a 



& divifant par 2 la fomme — 59»522 
on aura la fomme moyenc H de la formulc ci-defsis : c*eft-a-dire, on 
aura 29,76i=H* 

■ 

310. En retranchant, de la vrme hauteur de B, 30,002 
la vraie hauteur de A, •— — 29^520 

la difference (=D dans la formule) fera — ,482 

Or, le Thermometre detache du Barometrc A, 6toit a — . 57,0a* 

& cclui du Barometre B, etoit a --— -— 60,25^ 



leur fomme eft ■■ 117,25^ 

done la temperature mcyenei de Tatmofphcre (Na 2^72.) etoit 58,625* 

31 !• II faut a prefent chercher Cfdans la Table G du N® 303 : c*efl:- 
a-dire, les pieds correfpondens a chaque dixieme de pouce entre les Ba- 
rometres, vis-i-vis leur temperature moyene de 58^.62 5° : mais, comme 
cette temperature eft, dans la Table, entre le 50® & 60^ ; on fera oblige 
de la trouver par la proportion fuivante: 5° [=60® — 55^^ • 31625^ 
[=58,625—55°] : : 1,05 pieds [—92,77—91,72]: x=C. 

On multipliera done — 3,625® 

par pieds — i ,05 

18125 

3625 
&on divifcra par 5 ce produit; c'cft4-dire — ^ 5) 3>8o625( ,76^125 
On ajoutera ce quotient — 976125 



aunombrede pieds, vis-a-vis le S5^\ 
dc la Table G : c'eft-i-dire, a J 9 ^ 



72 



& cette ibmme <-» 92,48 1 pieds fera celle, qui cor- 

reipond 
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rcfpond a 58,625^ : c*eft-ii-dire, fera la quantire expfiince parC, dans 
la formule 12-— s=r;r du N ^ 306. 

312. Or, nous-avons par le N0310, en prenant les dixiemes comm* 
autant d'unites (parceque c'eft ^ dc^ dixiemes de pouce, que les nombres 
de la Table G correlpondent)- 

nous avons, dis-je — 4,820=:D 

nous avons auffi,'.parle N' precedent — 92,481=0 
& enfin, par le N^ 309, nous avons — • 29,761^=11 

En fubftituant ces nombres dans la formule ci-defsiis 2£-- — z=zxx c'cft* 

H 

a-dire, 30x92,48 1x4,82 : & divifant le produit 13372,7526 par 29,761 : 
-le quotient 449,3 montre que la hauteur perpeiidiculaire, entre les en- 
droics des deux obfervations, eft 449 pieds, & 4 pouces Anglois- 

313. Si Ton fait ce calcul par la premiere metbode des LogaritBmes^ 
comme dans les deux premiers exemples (N® 288 & N* 294.); on trou- 
vera le refultat de450,i22,t'eft-k-dire, 450 pieds & 1,4 pouces : d'o& il 
eft evident, que ces. deux methodes donnent prefque les memes refultats. 
On evite, k la veritey par cette derniere metkode, d'emplover les Logi^ 
riibmes dans le calcul ; mais en revanche, la premiere eu moins em- 
barafiante, toutes les fois qUe les degres de la temperature moyiene de: 
Tatmofphere, ne font pas les memes exprimes dans la Table G. 

314. Monf. le Chevalier Shuckburgfit, en effet, ces deux obferv^ 
tions a Rome : la premiere, avec un Barometre dans la galerie fupe- 
rieure da dome de P^glife de St. Pierre, qui eft 50 pieds au-deflbus 
de la croix de la coupole du meme dome : & Tautre obfervation fur 
le bord du Tibre; il y mefura, geometriquemenr,'la hauteur de la 
croix : & il trouva que cettc hauteur etoit 502,2 pieds. Si Ton ajoute 
50 pieds au premier refultat, on aura 49993 pieds, ce qui ne fait point 
trois pieds de difference : & fi Ton ajoute la meme quantite au fecond 
refultat, on aura 500,i22pieds, cequi ne fait plus qu'environ 2 pieds^ 
& I pouce & demi de difference. 

315. On pcut voir dans leMemeire, quey^cite,^ de ce- Savant^ 
infers au N^ 39 du vol Ixvii. des Tranfadions PhilofbphiqueS) le 
deuil du calcul de c^ dernier exemple, oil la diffi^rence du. refultat 
ielon les obfervations du Barometre ne difiere que d'environ 4 poucess 

, dcr 
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ile celtii de la tncfute jgeometrique. Mais M. le Chevalier Shuck- 
burg poulTa fon exaflitude, julqu'^ des dixiemes de degri^ dans •le 
Thermometre \ & jufqu'a des dixsims de milliemes de pduce^ dans 
Techelle du "Barometre. Cette dcrniere quantite peut bien etre de- 
duite, en prenant la xnoyene de plulieurs obfervations repetees dans le 
menne endroic, comme je Tai ait au N^ 255 ; mais poui' les dixaines 
<le degri du Thermometre, il n'eft pas poflible de les determiner 5 
a moins, d'avoir des Thermometres d*une echellc fort grandc (N° 378 & 
iuivans) ; ou d'avoir un G^il.aufll joile, & fi accoutume a ces obferva- 
tions, comme qe Savant. On doit, en jefiet, auChev^ Shuckburg, 
Texemple d*obferver le Barometre, avec la plus efcrupuleufe attention. 
C'eft hri qui le premier domontra, les defauts, & rmfufiirance de la 
metbode de M. de Luc, & des autres Savans : & qui donna enfin les 
Rijglts^ les plus furies & ailees, pour rtfoudte ce grand Probleme. 

Sur le Raport des Obfervations du Barometre avec les Refra^ions 

j/ifirononiiques. 

316. Pour ce qui regarde influence de la pefanteur variable de I'at- 
mofphere, fur les refraSfimts dfirmomiques^ le todieur pourra con&ker 
li^dcfsilrs VAJironomle dcMonf. de la Lande, Ipwe xii. N® 22 36*. C^cft 
tin objet qui, pcut-^tre, ne fera jamais determine avec la dcrniere pr6- 
ofion ; mais il y a eu des Aftronomes de premier orxlre, tels que feu 
Monf. de la CaiHe, Mayer, de l^fle, & d'autres qui Tont, en c&r^ 
poufle \ une grande perieftion. 

Maniire de jd^manter & €mpaqueter ce Barmietre. 

317. II me refte a dire deux mots, fur la maniere de demooter & 
fcplacer cette -efpece de Sarometres, dans leurs etuis, aprcs Tobferva- 
cion : & fur la methode pour y fubftitxier un fecond tuyau, lorfque 
celui du Barometre vient a caller par quelqxf accident. Quant au 
premier, il n*y a qu'afermer la vis » (fig. 41) en la tournant de la 
droite a la gauche, avec la clef de la ^gure 17, qui fe trouve au-de- 
dans de la bocte, par deflbus une couverte de cuir : on ote la clef 
k i^meme iig. 41.), qu'on met en r •, & inclinant doucement le Baro- 
«netre en arriere, juiqu'a ce que le mercure monte «n ^, on tourne 
cette vis c avec la clef, de la gauche a ia droite v en forte, .qu*en re- 
ft metcant 
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m©ttant le Barometre a plomb, le mercure remplifle tout Ic tuyau, 
jufq'au bout, qui eft a decouvert en Jf (N® J93). 

318- II faut neanmoins y employer un peu d'attention, pourmena- 
ger prudemment la preflion de la vis r, a fin de faire refter le tuyau 
tout rempli avec le mercure, fans y Uifler aucun vuide fenfible en haut : 
car, fi on tourne trop la vis r, on court le rifque de faire crever le fac 
de cuir', qui forme le fond du refefvoir -, ou autrement, on oblige le 
mercure a s'ouvrir quelque crevafle, ou voye, pour fortir du refervoir. 
Tout-au-contraire, fi Ton laifle le mercure trop ailc ; on trouvera qu*a 
chaque fecouffe du Barometre, il frappera avec violence contre le bout 
K du tuyau, & il pourra aifement le cafler. 

319. Apres qu*on a tourne affez la vis c, pour que le mercure refte 
pres du bout Ky lorfqu'il eft a plomb ; on peut le mettre horizontale- 
ment : &, s*il y a trop d'air dans le refervoir, il paroitra dans le petit 
tuyau i (fig. 42.)- Dans ce cas, on tourne tant foit peu la vis c, de la 
gauche a la droite, jufqu*a ce que cet air difparoifle : & fi elle ne peut 
tourner plus dans le meme fens, on renverfera le Barometre avec le 
refervoir ncen haut, & le bout K en bas ; on deviflcra alors la vis c 
tout-a-fait par fa clef, en la tournant de la droite a la gauche : & on 
viflera un peu la piece ee (fig. 42.)? dans le meme fens (N*' 196'). 
Si Ton trouve, en remettant Tinftrument horizontalement, qu*il y a en- 
core de Tair dans le petit tuyau i (fig, 42.) ; on viflera un peu plus la 
petite vis avec la clef r, jufqu*a ce que Pair difparoifle. 

320. C'eft encore un des avantages de cette nouvelle conftruftion, 
qu'on voir tout ce qu'on fait avec Tinftrument ; au lieu qu*il faut di- 
viner, pour ainfi dire, ee qu'il faut faire aux Barometres des autres 
conftrudlions. Car il n'y a pas d'autre moyen pour reconnoitre Pair, 
qui refte dans le refervoir de ces derniers, que tatonncr a differentes 
reprifes, avec la vis inferieure, jufqu'a ce que le mercure touche dans 
le bout iiC du tube, apres que Pairdu refervoir s'eft tout-a-fait echapc 
par les pores dii cuir & du bois. 

321. Enfin, on met la calote de metal zz (fig. 39.) dans fa place, 
pour empccher que la pouflicre, la pluie, ou quelquV autre corps 
etranger, ne puiflTe pas entrer dans la boete, & endomagcr Pinftrument* 

K k Inflruc- 
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Injlrudlions pour fuppUer les Tubes qui fe cajfent. 

322. Lorfque le tube du Barometre vient a cafler, par quelque acci- 
dent ; il faut y mettre un autre qui foit de la mtme grofleur. II eft 
aife d*eprouver cette circonftance, en pouflant I'anneau dy qui eft par 
derriere du Nonius (fig. 41.) jufqu'au bout inferieur de reehellc du 
Barometre -, & en y faifant entrer le tube par le bout, qui eft ferme : 
a fin de voir, s*il y paffc librennent jufqu'au trou K* 

323. Mais, pour mieux comprendre toutes les particularites de cette 
operation, qu'on ne peut pas confidcrer tout-a-fait comme des minu- 
ties, parcequ'elles font neceflaires pour y bien reuffir -, il faut confide- 
rer, avec attention, la forme interieure du refervoir, & Tarrangement 
de fes pieces. 

Mechanifme intirieur du Refervoir. 

324. \u7L figure \Z reprefente la feftion verticale de la partie infe- 
rieure du Barometre, afin d'en montrer tout le mechanifme interieur : 
& chaque piece y eft defignee un peu feparee de Tautre qui lui cor- 
refpond, pour qu*elle foit examinee avec plus de precifion. On a 
fait paffer tout expres la feftion verticale, qui coupe cette figure, 
par le milieu du Barometre^ & du petit tuyau b (fig. 42.), pour 
que fa communication, avec le creux du refervoir, foit entierement a 
deCouvert. Ainfi, il faut confiderer que Pinftrument y eft repre- 
fcnte lateralement ; tandis que toutes les autres figures le reprefentent> 
avec le petit tuyau tourne vis-a-vis de celui qui le regarde. 

325. La partie inferieure du chaflis de bois, que forme la tige du 
Barometre, eft marquee par bbzz (fig. 48.) : elle entre a vis dans la 
partie fuperieure de la boetc df du refervoir : & le rcbord, ou modil- 
lon z z, doit etre tant foit peu plus court, que le bord du trou «, dans 
le quel fe trouve le clef n (fig. 41 & 42.), a fin de pouvoir etre devifle, 
toutes le^ fois' qu'on voudra feparer du refervoir cette tige, pour exa- 
miner le tuyau, ou pour y remettre un autre nouveau. 



Uou- 
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326. Nouvcllemcnt j*ai change lamanicre d*ajouter la tigc kdaB 
(fig; 41. )» avec la boetc if tf, par b vis de bois zz (fig. 48.) \ comm* 
on Ic vcrra dans Ics nombrcs 341 & 342 ; 06 je montrerai IVrrcur 
que cette vis p:ut caufer, etanc de bois, dans la vraie mefure des 
hauteurs du Barometre. La rondelle / 1 (menie fig. 48.) fere d^ecrou 
a la grofic vis du centre, oii Tautre vis npiince h eit logee : de fa^on 
qu*en toUrnant cet ecrou ii de ladroite a: la gauche, tout Tequipage // 
monte enfcmble avec la vis b: 6c fi celle-ci (la yis b) toume loutc 
fbule dans le meme fens, alors elle fait dcfcendre Tequipage de !a 
plaque II Cette plaque (//) eft double, & tourne librement fur le 
bout de la vis ^, ou elle eft arreted par une coupille, entre les deuK 
plaques dont elle eft compolee* 

327. La boete df (fig. 48*) devroit etre toujours, d*unfeulnu>rn 
ceau de quelque bois aflezcompaftc; pour empecher le mercure de 
s'en echaper. Les bons tourneurs favenc bien^ comment il fauc toor^ 
ner la cavite dooof^ au^edans d'une feule piece, fans avoir b^ibin 
d'aucune inftruftion la-deis&s. En tout cas, on y doit pafler du vernis 
au-dedans,. pour empecher le mercure de s'en echapper par les pores du 
bois, ou par quelque crevalfe imperceptible^ 

327. La cavite T;^^t7 (fig. 48.) eft pro^rement le refenrotr du Bt- 
f ometre, oCk fe trouve ploi^e le bout e du tube, au milieu du mercure» 
dont le refervoir eft remplL: k^fond c de ce refervoir eft de cuic Or 
Fattachet ayec de la cok-rforte d' Angjeterre, aux parois d^un anneau 
de buis, dont xx reprefenjbc la fedbion v & cet anneau eft attache eoi* 
fuite au bord iaillam w, par une bandelette de cuir, qpii y eft %ale« 
ment colee tout autour par le dehors : n n reprefeote la fedion dece 
cuir« 

r 

329* On commencera done Toperadon, en raclant^avec ua coutean;; 
toute la bandelette de cuir nn^ jufqu'a degager tout-a-fait Taoneau de 
Ibois xxy 6c laifter k refervoir tout a decouvert* Apres celi, oaJfera 
ibrdr le bout ^ (fig-480 du tuyau calle, qui doit refter ctmeme 
dans la boete du refervoir (N^' 3^o.)> moyennant un morceau de vftrge 
de fer, ou un gros ck>u» qu*on irappcra avec un marteau, jufqu'i ce 
que tous les morceaux de verre en foient chafles. On en raclera le 
dedans du trou, avec une broche quarree } & oa le nettoyera avec une 
5 fimc 
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lime ronde. Enfuite on marquera la longueur neceflaire du tube, en 
forte que le bout ferm€ paroifle par le trou K (fig. 41.) > & S^^ ^^ 
bout ouvert foit au milieu du refervoir, comm' il paroic en e (fig. '4s.)* 
On en coupera le furplus du tuyau : ce qu*on execute aifement avec 
uqe lime triangulaire ; car en le limant tout au tour, aficz vitemenr, 
U s*y fend & cafle de foi-meme. 

330. On lier^ au tour de Tendroit du tuyau, qui doit refter dans 
Tefpace ra (fig. 48.) une ficelle cir^ bien etroitement ; de fajon qu*eii 
y mettant le tuyau, il y refte bien ferme dans cette partie de la boete, 
& fans le nioindre mouvemenc, comme fi c*etoit une ieule piece. 

Du meilleur Ciment pour Us Tubes. 

.331. J'ai trouve, qu'une pate faite avec de la cerufe, ou blanc dc 
plomb, & du verniz huileux de gomme copal, eft un ciment qui fur- 
pafle tous les autres qu'on connoit. Ce ne ifut qu'aprcs avoir fait un 
grand nombre d'eflays, avec d'autres fubftances, ppur cet objet, que 



teois i ou, du mojns, il forme brieyement une efpece do croute, qui 
aSRiblitTa tenacity. 






^33*. Ap bout de 24 heures, on remplh.lc tuyau avec dumercurc 
bieri '^ifflfife. Cclui qui eft diftilK,*oa revivifle du cinabre, eft le 
miliHeur jJotir les Bacometres; parceq\i*ii*eft le plus' debaraffe dc 
tbtites les parties h^terogencs. ' Cependafit oh doit ' totrjour^ le ne- 
toycr de toute forte de pouffiere \ ce qu*on fait aifement, en le pafiant 
deux ou trois fois, par des comets ou cones de papier blanc, avec Un 
petit trou dans le fond, par ou le mercyre coule tout clair &ianspouf- 
fere. Au bout de chaque ccoulcmcnt, on doit mettre a part le peuj 
"dc nrtcrcure qui refte dans le papier ; parcequ'if fc trouve charg6 de la 
pouffiere: & on fe ferve tfyn autre cone qe papier propre, pourjc 
repaflcr de nouvtau. : > . 

Pripdratt(nt du Merctir^^ 

J33. Avant d^employer le mercure dans le Baromctrej, if "eft fort 
a-prop6s de le faire boujllir pendant un quart d'heure, ou merae plus^ 
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itir un feu de charbon bien dair & fans fumee. On met le mercure 
dans une terrine de grcs, ou dans un pot neuf de tcrre cuke, qui foit 
vernifle au-dedans ; c'eft-a-dire, done Tinterieur ait une couverte dc 
cette matiere vitrifiable, dont les fayanciers & potiers couvrent or- 
dinairement leurs ouvrages. On couvre ce pot avec un couverclc de 
la memc matiere •, ou autrement, avec un couvercle fait de bois fee 
(au defaut du premier), pour recueitler. le mercure qui monte en 
forme de vapeur, tandis que la partic aqueufe fc diffipe dans I'atmo- 
fphere, ou eft imbibee dans le couvercle. J'ai trouve cette humidite 
dans le mercure plufieurs fois, en le faifant bouillir : & M, Macquer 
affirme le meme fair, dans Ton DiSionnaire de Cbijnie. On fera bien 
de mettre le rechaud fur une terrine plat^, & affez grande pour fauver 
le mercure, en cas que le pot crcve avec le feu \ comm* il arrive 
quelquefois. 

^ Pour bouillir le Mercure dam le Tube. 

334. Apres avoir bouilli le mercure, on le laifle refroidir affez 
pour le paller par le papier^ cocnme }e Tai dit ci-deisiis : & pour en 
remplir le tuyau, qu'on doit echauffer auparavant, pour qu*il ne Sc 
fende point. Enfuite, on realume un feu bien net de charbons fees 
dans le rechaud, & on y approche tres lentement le bout du tuyau -, 
car (i on I'approche tout d*un coup au feu, il ne manque pas de fe 
fendre avec la chaleur foudaine. £n peu de minutes, on verra que le 
mercure y bout au-dedans avec un bruit aufli fort, qu'on ne manque 
pas de craindre que le tube va etre cade, lorfqu'on voit cette opera* 
lion pour la premiere fois. 

335. On peut tenir avec la main le tube, tandis qu'il bout, par Textre- 
mite qui eft ouverte ; parceque la chaleur ne fe fait jamais fentir a 
cette diftance. On verra dans peu de tems, que plufieurs bulles d'air 
s'attachent au parois interieures du tube. Four les faire fortir, il faut 
mettre le bout du doigt, couvert d'un morceau de papier ou de cuir, fur 
Touverture du tube; &c I'incliner de cote, dans tous les fens, pour ramafler 
ces bulles d'air, & les faire fortir toutes enfemble avec I'air qu'on y a in- 
troduit. On re^^tera cette operation plufieurs fois alternativement, 
en le faifant bouillir •, &c en faifant fortir ces bulles d'air, jufqu'^ ce 
qu'il n'y en refte plus. 

L 1 336. Les 
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I 

336. Lcs Artiftcs fe contentent, pour la plupart, dc faire boulllir 
le mercure feulement dans le bout terme du tuyau de verre : au lieu 
de le faire bouillM* dans toute fa longueur. En effet, cette dernierc 
operation Be fe fait pas fi aifement que la premiere : car, il faut laifler 
refroidir le tout par degres, avant de paffer a bouillir le rcfte ; autre- 
ipent, le bout de tuyau qui eft echauffe, fc fend aifement avcc le froid 
foudain. II faut, audi, avoir un rechaud, avec des ouvertures late- 
rales aflez grandes, pour y pafler fucceffivemcnt le tuyau, & menager 
tout;e Toperation avec un foin extreme. 

337. Reellement, lorfqu*on a fait bouillir bicn le mercure 
avant de le i»ettre dans le tube, & qu'on V y introduit en- 
core avec qudque chaleur, avant de le laifler refroidir tout-a fait> 
de crainte qu*il ne s'attire quelque humidite de I'air: on pourra^ 
peut-etre, s'epargner cette trouble de plus ; car j*en ai vu des Baro- 
metres excellens, qui avoient etc faits dc cette manicrc : c'eft-a-dire, 
dont le mercure avoit bouilli feulement dans le bout K^ (fig. 41.) t 
tc qui ne manquoient pas de montrer leurs colonnes mercurielles a la 
m^ipe hauteur que les autres, avec lefquels oii avoit eu tout le trou- 
ble extraordinaire, dont je viens dc parley 

338. Apres avoir bien bouilli le mercure dans le tuyau, fans y 

pour lors, fe trouve renverfe, aiant Ternbouchure vv tournee en haut: 
on fc remplit, je dis, avec du mercure, autant qu*il peut contcnir. 
On le ferme avec Tanneau de bois x Xy dont le milieu eft garni avec 
le petit fac de cuir c : on met, tout a rentour de la jointure, une ban- 
ddctte dc cuir » », couverte de la cole forte fondue, qu'on y laiflTe &• 
cher julq*au jour fuivanft. 

339. En preflTant un peu avecle doigt furle cuir c (fig. 4S.X qui 
forme le fond du refervoir, on verra bientot, fi le tout eft, ou non» 
bien ferme, & fans aucune crevafle, par o& le mercure puifle fortir. 
On vifle Tautre moitte gk (nnemefig.48.) de la boete du refervoir, fur 
Gclle dfj & on vifle la petkc vis h, en la toumant doucement de^^ 
vers *, jufqu'a ce qu'on ierttj par fa r;?fiftance, qu'eJle touche le fond 
£ du refervoir; ou, pour mieux dire, la furface du mercure' qui eft 
dedans* On ledreflTe alors le Barometre dans fa pofition naturele ; 
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on y metle chaflis, ou tige de bois /f rf^l » (fig. 41.) que Ton vifle : & 
Ton place le taut, felon que je Tai dit ci-delsiis> auN^3i7&3i9. 

340. Si, par hazard, on trouvoit que le Barometre n'avoit pas aflcz 
de mercure aans fon refervoir, ce qu*il Icroit aife de reconnoitre, en le 
mcttant dans le fens horizontal, comme j'ai dit au N<> 319, il fera aifc 
d*y en mettre d*avantage, en ouvrant la'clef » (fig. 41 & 42.), &: en y 
appliquant un cone de papier pour fervir d'entonnoir, afin d*y jetter la 
<juantite de mercure, dont il a befoin, & qui doit ctre fuffifante pour 
remplir tout le tuyau jufqu*au bout K (fig. 41.), fans que la plaque 
ronde / / (fig. 48.)) puifle mettre jamais en contact, ie cuir c du fond du 
refervoir, avec Torifice du tuyau. 

Snr deux nonveaux Arrangemens plus avantageux de ccs 

Barometres. 

341 . J*ai pehfe, depuis peu, a deux autres conftruftions, ou, pour 
mieux dire, nouveaux arrangemens, par lefquels ces Barometres de- 
viennent encore plus commodes. Le premier confide a fupprimer la 
vis de bois 2z(fig. 48.), par laquellc la tige kdan (fig. 41.) eft 
viflce a la boete n c. Au lieu de cette vis de bois z z, on fubftitue 
trois petites vis de meta!, dont on voit deux mm (fig. 49.), par lef- 
quds la bafe de la mcme tige i? r, eft attache a la boete df. On y 
ajoute deux pieces de metal, commc deux petits crampons, une de 
chaque trote, marquees par des points mm^ dans h fgure 4,8. II 
fuffit de tirer une ligne droite fur chaque petit crampon, en la con- 
tinuant horizontalement fur Tendroit qui lui correfpond dans la boete, 
pour ?tre aflure toujours, par fa coincidence, que le zero des mefurcs, 
marquees dans les echelks, fi'a pas fouffert aucune variation. 

A. L'arrangement, dont je viens de parler^ pour fupprimer 
Ja vis z z (fig. 48.), mcrite Tattention d'obfervateurs. Car il eft bicn 
aife de concevoir que cette vis etant de bois, doit s'ufer avec -le tems, 
.& devenir fort lache. En effet, il a falu mettre quelquefois des ron- 
delles de cuir, ou de papier, entre le rcbord de la vis, dont il s*agir, 
«n plufieurs Barometres, faits meme par Mr. Ram{9en, artifte celebrc 
de Londres (qui employa le premier cette conftruftion), a fin que la 
face du devant, de la boete du refervoir, puflfe correfpondrc exafte- 
«nent a celle de la tige •, ce qui demontre le defaut, que je corrige par 
Ja mcthodc que je viens de propofer, Certes, il y a du ridicule, ou 
5 pi u toe 
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plutot de la bctifle, a poufler les - obfervations du Barometre ju(qu*i 
des miUiemes dc pouce, & meme au-dela, fans jamais prendre foin a 
faire en forte, que rechelle de la tige, par laquelle elles font mcfurees^ 
ne produife pas des crreurs beaucoup plus grandes. 

342. J'^ai penfe egalement, qu'on epargnera du trouble, & mcmc 
de la depenfe, fi Pen fubftitue un tuyau de laiton a la tige de bois. 
Cc tuyau en fera alors le memc fervicc -, & ne rendra pas le Baro- 
mctrc bien plus pefant* II doit avoir deux femes oppofees, conime 
' celle de rechelle kda (fig. 41O & Tautre qui eft par derriere, done 
Pon a parle au N^ 206 : & Ton y fera les memes divifions fur chaquc 
cote de la fente du devant du tuyau, qu'on a decrites au N*^ 207, &c, 
Monf. TAbbe Fontana, dircfteur du cabinet de fon Altefle R. le grand 
Due dc Tofcane, eut aufli la meme idee que moi : & il fit executer 
on de ces Baromctres a Londres, avant fon depart en 1779. 

342. A. Cette tige de metal peufavoir le Nomas ^rzti^ dans la forme 
dont j'ai parle au N^ 232 ; & la regie dentelee^ ou cremailkre, dont 
j'y parle, peut etre formee dans la race laterale de la fente de la tige 
metallique, fans aucun inconvenient. Cette tige, ou tuyau metal* 
lique, doit entrer a vis dans une rondele 'de metals dont la panie fu- 
pcrieure de la boete df (fig. 49.) fera garnie : car les vis de metal 
lie s'ufcnt point fi aifement que celles de oois. L'on y peut employer 
egalement les memes trois petites pieces, ou crampons, dont je viens 
de parler (N^ 341 pour marquer Pendroit jufqu* auqucl on doit 
viiTer cette tige a la boete df, 

342. B. II eft vrai, que la dtfierente temperature de I'atmofphere doit 
caufer quelques variations dans les divifions de cette tige metallique ; 
tandis que celle de bois n'eft pas fi fujetc a ces variations ; mais elles 
nc feront jamais aflfez confidcrables pour caufer des erreurs fenfiblcs 
dans la pratique. D*ailleurs, il n*eft pas difficile d'en tenir compte ^ 
car fi Ton prend, avec un compas a verge de fapin, la diftance ^ par 
example, entre le zero & le trentieme pouce de ce Barometre dans deux 
temperatures aflez differentes ; on en peut aifement calcukr la partie 
p report ionelle, dont il faut augmentcr ou rctrecir chaque hauteur da 
Barometre, felon la difference de la temperature. Je fais faire ac- 
tuellement quelques uns de mes Barometres, par Tune & par I'autre 
de ces deux fornaes, dont je vicns de parler* 

- 342. C. Les 
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342. C. Les Barometres que j'ai decrits jufqu* ici,p cuvent bien ttre 
•appliques a fairc d'es obfervations fur mer, en les montant fur des 
fufpenfoirs alfez fermes, dont je donnerai Tidee dans le N° 358 A : 
& en Icur donnant les autres arrangemens neceffaires pour mieux re- 
uffir, dont j'y parlerai. Mais, coiiiq;ie le but qu*on fe propofe dans 
\6^ obfervations barometriques a bord des vaifleaux, eft principale- 
irent pour etre avert! du maiivais terns, & des tcmpetes qui vont fuivrc, 
dont le baronietre ne manque pas de donner aflez d'avance indices 
tres marquees : il vaut mieux paflcr aftuellement a la defcription des 
Barometres de cbambre^ faits felon cette nouvcDe conftrwction j apres 
guoi, il fera plus naturcl de parler des obfervations meteorologiques, 
raites avecle Barometre fur terre ; & enfuite, de celles qu*il eft fort 
avantageux de faire fur mer, pour obtcnir Tavantage, dont je viens dc 
parler. 

Sur les Barometres de Chambre^ pour les Obfervations Meteoro^ 

logiqUCS. 

343. Lorfqu'on veiit avoir des Barometres dercfpccc, dont je viens 
de donner la defcription, adaptes aux obfervations meteorologiques ; 
il efi afiez de Icur ajouter ces echelles bien plus courtes, que dans les 
pfecedens : cVft-a-dire, depuis les 26 1. jufqu'aux 32 pouces Anglois.* 
Danscecas, on leur donne a la partie fuperieure, la forme repr6- 
fentce par la figure 47. Les deux ccheUes de la mefure Angloife^ & de 
\iFran^Qife(^'', 207. )> y font toutes deux au cote droit dc Tobfervateur* 

344. La piece du NoniuSj quoiqu* attachee a Tanneau, qui fert a 
prendre la vraie liauteur du mercure l?ns paralaxe (comnie je I'ai dit 
au N° 206). ellc n*y tient que par un cote, & pafle cnticrcmcnt 
parderriVe la plnqnc, ou iont les echelles, niena.it un No?iius de 
chaque coce z&c p (fig. 47. )» ftir chacune de ces deux echelles. C^cft 
en meiiant h ^Icf (fi^. 2i.)» dans le. trou h (fig. 47.), qu'on fait 
monter, ou dcfcenclre ces deux Nonius^ enfemble avec Tanrieau, 
pour montrcr h. hauteur j recife de la colonnc mercuriele dans Tin- -. 
ftrument. Fcyez le ^^ 206. 

345. Qiioiquc les obfervations de la temperature dc Tatmofpherc 



d'autre corps, qui puific reflcchir fur lui la chalcurdcs rayons folaires : 

M m cependant 
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ccpendant on ne regarde point les oofervations de cc Thermometrc 
detache^ conrini* api)arccnantcs a celles du Baronietrc de Chambre. 

3^6. Qiiant au Therrr.ometre attache^ il efl: indifpenfable de Pavoir 
enfeir.ble ayec le Bar-cnietre, parcequc la temperature d'une cliambrc 
eft prefque toujours fori difierentc de cclle de Tair extericur: &: par 
Cv^nrequcrnce, c'ell une errc*iir fore gr -fli^re d'i^pplicjuer, ru:: correc- 
tions baronietriqucs, le o.egre I'e la temperature d'un aiure Thermo- 
metre, qui ne loit i)as dans les mcines circonllances que le Bare- 
metre iyoyez le N° 241.). 

347. Ce Thermometre attache eft fixe fur la plaque de metal m n 
(fig. 47.) a la gauche de Tinftrument, cu plutot de I'obfcrvateur. 
Les trois echelles (iont je parlai au N°243 ^ '^57^ Y ^^"^ gravees : & 
les nombresde TecheUe de corrccflion (N° 257) montrentlescentiemcs 
dtpouce qu*il faut ajcuter^ ou retrancher^ de la hauteur obfervee dtr 
Baronietre, felon que la temperature du mercure fe irouve au-dejfoujf 
ou axx^defsus de la temperature moycne de 55^ de Fahrenheit. 

348. II y a deux petits aiguilles horizontales fur la plaque da 
Thermometre, qui tiennent par derriere a une verge dcntelce : &c cellc- 
ci engraine dans le pij^non / (fig. ,47.) : ainfi on les fait mouvoir en 
haut ou en has, en tournant la clef (fig. 21. )> qu*on met dans la 

tige/ (fig. 47.% j"'^^*^ ^'^ ^"^ ''^ pointes des deux aiguilles foient 
vis-a-vis le degtea£luel du Thermometre : dans ce cas, ellcs marquent 
au meme terns le degre de I'echelle de Reaumur^ celui de Techelle de 
Fahrenheit^ &c outre cela la quantity de la correftion qu'on doit faire 
a la hauteur du 3arometre : lavoir cn.plus^ fi le Thermometre eft au- 
deffbus de 55° de Fahrenheit ; ou, en moins^ s*il eft aU'de/sus de cette 
temperature moyenne (N° 257, & fuivans). 

349. II eft fort a-propos d*avoir, aufli, le fommct, ou bout fuperieur 
du tuyau de ces Barometres, tout-a-fait a dccouvert : comm* on Pa 
averti au N* 193, en pratiquant le trou qui Lifle voir, s*il y a, ou 
non, quelque bulle d*air introduite dans le tuyau, avant de fuipcndre 
rinftrumcnt dans fa place. / 

350. Pour ce qui regarde le refer voir, & la partie inferieure deces 
Barometres, elle a I'apparencc de la fig. 42, & fon interieur eft 
decrk dans le Nf 324, & fuivans; mais il n'eft pas neceflaire 

d'avoir 
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d'avoir plus que la vis r : car, en eflet, la feconde vis, ou rondelle 
ee^ ciecrite dans le N® 196, n'eft point u'utilite dans les Baromctre* 
done il s'agit a prcfcnt. 

351. !1 llToic, ccpendant do quelque frrvice qu*il y eut un petit 
cntonnoir o'ivoirc, au dedans duqucl la clc?r ;; {?iy, 41 &42.) fit fon' 
oflicc. Car, ij Ton oublie dr kraivT ccitc clef ;;, lorfqu'on a obferve 
In colonnc du mercurc% par cxem^le, a 31 pouces: & il arrive,, que 




noa pas i'iniirumeiic, qu'on (-.ui: oLirner pour cela: d'aillcurs, on y 
pent reniCLcrc, en tout terns, ru tant de merciire, comm^on enapcr^ 
do, fans la niolndre inconvenience. 

352. Comn' il efc plus commode d'avoir ces Barometres fufpendus* 
dans line muraille : j'ai cru neceffiire d'employer la petite pocence de 
metal ^^i (fig. 47.), qui tourne fur fon petit axe vertical f</, dans 
les deux anneaux de la plaque ec b d^ fixee a la muraille par les quatre 
vis, dune on voit les trous dans la figure. Car ces Barometres ont 
egaltrnent une fente oppofee a la partie fuperieure du tube, pour voir, 
a travers de lui, la furfacedu mercure, e^)mm* on Ta dit au N^ 206, 
Cette petite potence a un crochet a fon bout j, du quel eft fufpendu* 
librement le Barometre par Tanneau qui eft a fon fommet. Ainfi, 
il eft ailie de mettrc toujours le Baromecre. centre le jour : & d*ob- 
fervec en contaft la curvature fuperieure de la furface du mercure. 

avec Tanneau du petit tuyau, comme je I'ai ditau N® 203 & 206- 

». 

Sur les Obfervations Metireologiques, 

353. La maniere de faire les obfervations avec ces Barometres, eft 
la meme qu*on a deja expliquee, en traitant du Baromctre, pour ob- 
fcrver la hauteur des montagnes. On commence par mettre la fur- 
face inteneure du mercure dans le petit tube ^ (fig. 42.), au zero dc 
rcchelle, comm* on Ta dit au N® 20^. Enfuite, on obferve la furface 
fuperieure (N° 206) : & apres cela, on pafle affaire la correSion de la 
temperature acluelle, qui doit etre additive^ lorfque le Thermometre 
eft ^U'dejfous dc 5j^ de Fahrenheit ; ou fouJlraSiive^ lorfqu*il eft au- 
defsUs du mcme dcgre, Voyez k N^ 257 ^ fuivans. 

354- Toutcs 
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354. Tomes les fois qi^e les hauteurs (iu Barr)nicire ne s*clcigncnt pas 
'trop de 30 polices Anj^JoJs, a peine aura-t-cn lxT(^in d'au'tre calcul 
poqr re(1uirc les obiei vjtio:ir, a \<\ i<t^\\w\^iv\T(z nic^evc de 55° de Fah- 
renheit^ que la coirecliv.\n qi^'on trouvc di'.ns PcchtJlc troifieme 
deja expliquec a\- K^ 257. iV'.ais lorfqu'il y aura ;:u-dcl-i d*un dewi- 
pouce de di'.Verence, cc qui arrive rarcment, il faudra employer la me- 
thode cxpliquee danr, Ic I\° 265 : ou autrement faire Panalcgie, dont 
j*ai parle au N® 259. 

3^5. n*ail)curs, cette echelle ncmontre que des cenliemesdu pouce 
Anglois ; tandis que Ic Nonius de ces Ear^metrcs pouf e Pexaftitud^ 
des obfcrvations jufqu'a A^s milliemes de pouce :,& cclle-ci eft une 
raifon de plus, pour que tout oblcrvatci r exii6l n'employe d'autre 
mediode que celle du crK:ul, mcme dans les obfervations oietcorolo- 
giques : Voyez Vidce du melireograpbe perpetuel de ma cojiftruuiiouy dans 
leN^373. 

Sur les Prididlions du Barometre. 

256. Je ne dirai que peu de inots fur les obfervations qu*on fait 
avec cet inflrurnent, pour predire, ou connoitre d'avance, les 
changemens clu terns. Les Artilics marquent ordairement ces changc- 
mens, comme fuit : 

Les FRAN901S. 

r28| - - tres fee 

vis-i-vis les \ 28 - - ferein 

poucesFran-< 27J - - variable 

9ois 1 27 - - orage 

X.26J - - tcuipcte 



vis-i-vij-lcs 
pouces An* 



glois. 



Les Anglois. 

31 - very dry - trh fee 

30 1 - fet fair - beau durable 

30 - fair • beau terns 

29 1 - change - 'variable 

29 - rain - de la pluie 

2SI - much rain - keaucoup de pluie 

28 - (lorniy - crageux, ou tern* 

357. Mais on ne doit pas trop compter fur ces predidions du Ba- 
Tfometre •, car elles ne font rien moins qu* infaillibles. Cependant on 
trouve pour la pluparc : que, fi le niercure monte dans Ic Barometre, 
^ccla annonce du beau terns : &, au contraire, lorfqu'il defcend^ le tons 
fe met au mauvais. En efFet, celui-ci ell un probleme fi complique 
dans la phyfique; les Ci'ufes concomitantes en font fi non^breufes, fi 
varices, & fi peu afiujctties a I'examcn de nos fens 5 que, pcut-etre; 
on ne fera jamais a memc de le refoudre, au-dela d*un certain degrc 
de probiabilite. 

3 25^^ 
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A. II faut, ncanmoins, ne pas meprifcr dcs poobabilites dans les 
affaires de la vie humaine : car, recllement, ce n'eft pas narre partage 
d*en avoir des evidences, que fur un tres petit nombre de connoif- 
fances abfolues de pratique : & nous ferions bien-t6t aflfoupisj tout-a- 
fait, dans Tinaflion & dans Tennui, fans le fupport de la probabi- 
lite, pour ctablir Tefperance de rciiflir dans nos ehtreprifes. 

B. Ainfi Ton employe le Barometre fort avantageufement, & tres 
fouveiit, avec un grand fucces, pour connoitre d'avance, fur mcr, 
les changemcns du terns, & mcme les orages paffagers : afin de pouvoir 
preparer, comm* il faut,. les voiles & les arrangemens ncceflaires du 
vaiueau : & d'evitcr,' autant qu'il eft poffible, les funeftes confe- 
quences d*un mauvais terns foudain. 

yij>f>/ication de£ nouveaux Baromeires aux Obfervations fur Mer. 

358. Quoique je parlerai plus bas (N® 363. )» des Baromctres ma- 
rins inventcs par le Dr. Hook, qui, en cfFet, font fort commodes 
pour etre employes fur mer : il fera a-propos de donner ici la methbde, 
par la quelle mes nouveaux Barometres peuvent etre employes egale- 
ment au mcme ufage, fans devenir inutiles aux obfervations pour me- 
furer des hauteurs. De fajon qu'on pourra les employer commc ma^ 
rinSy tandis qu*on (era a bord du vaiflcau : & cnfuitc, on pourra allcr 
faire fur terre, toutc autre cfpece d*obfcrvations, avec les memcs in- 
ilrumens. Pour rcmplir ce double objet, il faut employer les moyens 
fuivans, dont j'ai promis de parler ci-defeiis au N® 342, C 

A. En premier lieu, il faut avoir un autre fufpenfoir plus ferme que 
cclui r^prefente par la /^. 41, qui nc pourroit pas fe foutenir, & ferok 
renverfe par les mouvemens violens du vaifleau. Cc fecond fufpenfoir 
n*cft qu*unc boete, en forme d'unc pyramidc quarr^e, dont la bafc eft^ 
pour le moins, aufli grande que fa hauteur : celle-ci eft d*environ les 
deux tiers de la hauteur Kc Axx Barometre (fig. 41.) : &, par confe- 
quent, il doit avoir fon eflrieu(N® J94«) un peu plus haut que la fig. 41 
ne le fuppofe. Dans ce cas, le lecond cflieu, dont j'ai parle au 
N^ 232, n*a pas bcfoin d'etre mis auffi bas qu'il y eft dit. On met le 
cercle mobile pour cettc fufpenfion, dont j*ai parlai au N° 194, a la par- 
tic fupcrieure de cctte boctc pyramidale : & on y employe deux vis, cu 
des chevi lies, pour aflujettir les deux bouts de raxedu Barometre, de 

N n fa9on 
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ia^QR quil n'en pui0ib fortir de fi>i-meme, par aucun mouTcment. 
accidenteL 

$4 La feconde circpnftana doit etre celle d'entourer la boete du re*r 
iervoir n c (fig. 41.) avec un couiTin rond & bien mou, a fin d'amordr 
es coups, qu'il peut etre force de recevoir en frappant centre la fur- 
face interieure de la caifTc, ou fufpenfoir pyramidal, lorfque les mouve- 
^ens violens du vaif&au le font trapper d'un cote & de Tautre. Car» 
rnalgre ^attention qu'on doit avoir a rafermir & arreter, tout-^-fait, 
}*inftrument dans le .terns d*orage : il peut arriver, au*on s'oubli^ 
d*employer cette precaution; Mefileurs Nairne &c Blunt, & Mr* 
Dollond auITi, qui ont fait de ces Barometres avec beapcoup de per* 
feftion, & dont les pofleffeurs furent fort fatisfaits, tacherent d ap-7 
pliquer toujours un poids confiderable au bout de la boete ;^r (fig. 
41.) du refcrvoir: pour rendre ce Barometre. moins vacillant, &aflcz. 
fisrme, contre les impulfions du tangage du vaifieau. Cette precau- 
tion eft fort bien fondee : & rien n'empeche pas de la pratiquer dans- 
k cas» dont il s*agit a^tuellement. 

C. En troijieme Ueuy il faut ajouter une petite piece d'lvoire, {voyex: 
la fig. 46. e\ au bout inferieur e du tuyau (fig. 48.)9 qu*on y cimen- 
tera (N^ 33 lO* & <)ui ^^ra un petit trou <, d'un vingtieme de pouc^ 
avec line valve be: a fin que le mercure n'ait pas trop de liberty- 
pour pouvoir etre mis en mouvement tout d'un cpup. L'objet d^ 
cette addition n'eft pas uniquement pour empecher I9 mercure d^ r 
frapper trop fortcment contre le bout K (fig. 41.) 5 car, outre le moyen 
que je viens d'indiquer, on pourroit prendre encore un autre, que 
j*ai vii pratique il y a long-terns, & qui fe trouve quelque part dans 
un Journal Frgn^ois, comm' une chofe nouvelle. C^ moyen confide 

a faire un retrecLRement au bout fuperieur du tuyau, comm' on 1^ 
voit reprefente dans la fig. 49. a. Reellemenr» ce retreciiierp^nt 
cmplche que le mercure ne cafie point le bout fqp^ri^qr JIT (fig. 41.} 
du tilfyau, lorfqu'il y frappe avec violence. J*employe, quelquefoi^, 
de ces tuyayx avec grande avantage, en mon opinion, dans quelque$ 
^Xi^ des Barometres, que je fais e;(ecuter fou3 ma direction. 

D. Mais, il Regard du Bartmitrt marinj il faut avoir attention 
avep plus de particularite a la ferme$4 ou, pour mi^ux dire, a Timr 
siobilitr, s'il eft pofiible, du mercure dims h tuyau dy Barometre. 
Car a nioiM d'avoir cette quality, il ^ft trea difficUe de 4etcrminer 1^ 

hauteur 
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fiauteur vraie du mercure, qui reprefeat^ la predion de Tatmofphere * 
& fans avoir Tinftrument prefqu' aufli fixe & auffi tranquille comm^ 
Idrfqu'il eft fur terre, on aura de la difficulce a en reconnoitre les 
rariations. 

359. Pourmieux obtenir cette qualite dans le^ Barometre marin, 
f ai fait plufieuirs eflais i & je crois Tavoir fort approche de la per- 
fefticn dont on a bcfoin, par le moyen de la piece ci-defsiis, dont jc 
viens de parler, qui eft reprefentee par la fig. 46, a. Elle confifte 
proprement en deux valves, mifes a angle droit Tune de Tautre, dont 
la coupe, ou iedtion hori2X>ntale de la fig. 55, fait voir toutes les 
deux, tandis que la iedion vtrUcale de la figure 46, a^ ne peut pas' 
montrer qu'une feule« Ce ne font proprement que deux lentilles 
d'ivoire, renferoiees chacune dans une capfule, ou petite boete de 
la meme mattere, viflee dans la meme piece. Chaque capfule a un 
petit trou d'environ un vingtieme de ligne ; & c'eft par les deux trous 
que le mercure du refervoir. v^vo^^ (fiii«48.)9 communique avec celui 
au-dedans du tuyau. 

yf. II eft tres aife de concevoir, que ces deux valves lenticulaires 
doivent laifler pafTer franchement k mercure, en montant ou defcen* 
dant entre le tuyau & le reiervoir ; parcequ' etant plongees dans un 
fluide, dont la pefanteur fpecifique eft infiniment plus grandeque la 
leur, elles doivent etre conftamment. pouflees en haut, au-dedans de 
leur capfule-, &, pwr confequent,. cioivent laifler. un paffage libr^ 
tout a Tentour, pour que le mercure obeife a la preflTion lente & gra- 
dueUe deiratmofphere. Mais aulfitot qu'il y aura le moindre mou- 
vement rapide&.foudaindans le mercure, par le tangage du vaifleau 
dans uh fens ou dana Pautre, clkt doivent etre pouflees d'abord conT 
tre le trou refpe^tif, & le bouchcr tout4^fait ; & fi,. par hazard, le<r 
valv^g ou kntilics reftoient long tems, bouchant, par leur contact 
les traus ce^&if^il fulfiroitde Trapper douceooent le Barometre j^ve^ 
Ic daigt (N^ 203.)) pour que le paiTage foit ouverc de foi-(nea)e. 

B. II faut remarquer, que c'eft pendant le beau terns, qu'pn-a bp- 
foin de ces obfervations fur mer, pour prevenir & faire les difpofitions 
nc(;d£ures, ii P^arddu mailvais. terns c\m\ va venin Car pour-.ce qui : 
Til^dc la predidion du bnau i^au, .p^ctent la (empece,. ^Ue. ne cir^ 
pas ii.confequeoce : je Tcu)d dkov; qup«|u'on.feix>it bieo aife de le iavoir 
d^arraoce, on n^a paa la nKxnd(;e jaecefl&tc de pieparer k vaiQeau ppur 
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le reccvoir. Au cohtraire, ioifque le mauvais temi vavcnirr cet 
inftrument ne manque pas d^en donner des fignes aflez fcnfiblcs, 

• en defcendant, dans peu de terns, fort au-deffous dc fa hauteur ordi- 
naire : & celabien avant que la tcmpetc eclate. De fapon qu'on pcut 

^ arranger les voiles, & prendre les autres precautions n^ccffaires, pour 
'mettre le vaiffeau en etat dc fupporter Torage moins defavan- 
tageufcment. 

C. On voit bien d*apres cctte* refle6^ion^ que robfervation de ccis 
Barometres, ne peut pas avoir la inoindre difficulte fur mcr^ pendant 
le terns qu'elle eft plus importante & ndceffaire. Mcme, en fuppo- 
fant que le tangage du vaifleau produife xquelque mouvement dans la 
hauteur du Baronpetre ; il n'y a qu'a regarder les deux extremites dc 
ce mouvement : c*eft-a-dire, qu'elle eft la plus ^ande^ & la plus 
petite hauteur du mercure au-dedans du tube*: & prendre la moitie, 
ou la moyenne de ces deux extremites, pour avoir la vraic hauteur 
aftuelle, caufee par la preflion de ratmoiphere. 

360. Or, pour ces obfervations, il ne faut pasqu'unpeu d'attention 
a exanciiner fouvent, fi la hauteur du Barometre fe fomicnt, ou non, 
comm* auparavant: fans qu'il foit neceflaire pour cela d'ouvrir Ic re- 
fervoir, ni avoir aucun egard au zero de rcchcUc 5 c'cft-a-dire, fans ex- 
aminer, fi la furface inferieure du mercure en b (fig. 42.), fe trouve, 
ou non, en conuft avec I'anneau du petit tuyau, comm* on Ta dit 
au N° 204. 

* 

A. Tout au contraire, on doit tourncr la vis A (fig, 41.), dc la 
droite a la gauche, jufqu'4 ce que le mercure defcendc a Pendroit dooof^ 
oil le refervoir a la plus grandc largeur horizontalc : car, alors les 
hauteurs de la colonne mercuriellc feront plus fenfibles dans la partie 
fupcrieurc; tandisque, dans^Pautre cas, elles n'y paroitroicnt que de 
moitie, commedans un vrai fiphon. II eft prefqu* inutile d'ajouter 
encore, que le meme Barometre peut fervir dans la fuitc aux obfer- 
vations fur tcrre, pour mefurer des hauteurs^ comm' on Ta infinue au 

B. S*il nc s'agiflbit que d'avoir des Barometres deftines unique- 
ment aux obfervations fur mer, jc nc balancerois pas a rcconmiander 
le Barometre marin^ invcntc par feu Mr. Paflcment, que j'ai vA chez 
lui dc fon vivant I Paris, tandis que j'y -fis mon fejour vers I'ann^e 

3 ^759 
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1758 ou 1759. On pcut voir Tid^e dc ce Barorrctre dans Touv 
vragc dc Mr. de Luc, fur les Modifications de V Atmofphere^ N** 61; 
Note a. Mais je fuis charme d'apprendre, depuis pen, que Meflieurs 
Nairne & Blunt ont travaille fur cet objet, avcc un lucces extraordinaire : 
& que differcns Barometres marins de leur nouvelle conftrudlion, etant 
cflayes fur mer, ont parfaitement repondu a leur expedation. Je ne 
fais pas encore, en quoi confifte la conftruition nouvelle de ces Mef- 
fieursi dont les talehs font aflcz connils pour ne pas nous doutcr dc 
leur fucces. Auffi-tot quails decouvriront leur mcthode, je ne man- 
querai pas de Tannoncer au public, dans la premiere occafion, pour le 
fcrvice & avantage des marins. Voye% leti^ 363. fur les petits Ba- 
rtMTietres Marins du Dr. Hooke, pcrfeftionnes depuis peu. 

Declaration de TAuteur. 

361. 11 me reftc a dire encore un mot fur mes Barometres^ & fur 
mes l^ahks^ pour le calcul des hauteurs. Quant aux premiers, je 
conjure lelefteurdene pas lesconfondre avcc ceux dc Tefpece, qyc 
j'ai citce au"N° 190 ; quoiqu* en efFet ils ont differcntes circonftances 
& proprietes, qui leur font communes. Les Barometres que j'appelle 
de mon nom, je le repete, font uniquement ceux qui ont les qualites 
decrites dans Je Vl^ i8o> dans les cinq numeros fuivans, dans 
ceux cites au N° 185, &dans les N®" 341, 342, 358, 359, & 360. 
Les Philofophes, amateurs de cette branche de phyfique, jugeront, fi les 
av'antages que je leur ai fournis, par ma conftruftion de ces inftrumens, 
font aflez importans pour les employer dans leurs obfervations. Je 
le crois, il eft vrai, tels ; mais je ne pretends point etre infallible dans' 
mon jugement. Mon but etant celui dc pdufler ccttc efpece d*ob- 
fervations, au plus haut degre 4e petfe<ftion, dont j'ctois capable ; j'ai 
confidere, qu'il etoit i-pr6pos de reveiller Inattention du public, par 
le titre dc la Nouvcaute. Dans le fond, il m'cft fort indifferent, fi 
cette mon (Opinion eft, bu non, generalement adoptee t & je me fuis 
deja aflcz declare, fur Ic merite des inventions (dans la Note F. dc 
mon Traite fur les 0£lans\ pour ne pas avoir befoin de repeter ici les 
menrics fcntimcns. 

362. Pour ce qui regarde les deux tables dicimales Au N° 262 & 
284, j^ai bien ouvcrtcmcnt declare de les avoir formees fur les prin* 
cipcs, etablis par les experiences & obfervations dc Mr. le Chevalier 

Oo Shuck- 
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Shuckburg. Cependanc mes dcnx tables font compriles en 18 
lignes ; & ^ peine occuperoicnt-elles une dcmi-page, fi je le&mettrois 
cnfcmble. Tune a cote de Tautre 5 tandis que cclles du dit Chevalier 
nc prendent pas moins de trois pages entieres. J'ai employe audi les 
Logaritbmes^ au lieu des I'ables que le memc Chevalier eut la patience de 
calculer fur cclles des m^mcs Logarithmes^ &c qui rempliflent trois autres 
pages in quartpd^ fon Mim^ire: parceque j'ai reflechi, que Ics 7'^^/ri 
des Lagariihmes fe trouvent entre les mains de tout le monde ; & qu'ii 
ne s'agk d'aucune autre operation, que d'y chercher (implement diwi 
nombres (fur quoi U o'efl pas potable de fe meprendre) \ &c d'en fou* 
ftraire Tun de Tautre, pour en avoir le refukat j ce que tout Ic mofidb 
eft en e at de faire par foi-meme, &c fans aucun autre fecours* Eat 
fin, j*ai donne toute Toperation du calcul, d'une hauieur obfervfc 
avec le Barometre, en employant la Table du N^ 303. que le memc 
Chevalier rendit publiquc, comme particidierement commode. Le 
lefteur pourra juger, d*apres les operations de cct exemple 5 fi la 
fremiere methode n'eft pas bien plus aifee que Xz/ecandcy dans la plupart 
des dbfervations : c'eft-i-dire, dans celles qui ne font pas exaftement 
dans les onze cas^ exprim^ par la Table; comme je I'at dg^ 
rcmarque ci-dtefsiis, au N« 3x3. 

Tks petits Barometres Mw^ins du Dr. Hook. 

^i^. Apres avoir donne la defcription & ufa^ de mes Baro« 
metrcs^ je ne balancerai point a ajouter ki un precis de la conftruc** 
cion de quelques autres, qui ont des avaatages particuliers. C'eft 
xt que je vais faire d'autant plus volontiera, que je ne nfecarterai 
point de mon fujet, & moins encore du but principal pour lequel 
j'ecris ; a favoir, celui d'etre utile au Public ; obget infiniment plus 
precieux, daas mpn opinion, que celui de lui plaire, par la difpofi- 
tk)n de n^es materiaux, unke de mon fujet, ou agremens de Telocu- 
don & purete du language. Celles-ci tont des qualites, aux quelles 
je n'^ jamais eu la moindre pretenfion ; parceque. j'ai fenti af^z dc 
bonne heure, que toute la gloire de les poflfeder n*etoit que trop fu- 
tile, & ne valoit pas la peine de me tourmenter la patience pour ta* 
cher de les acquerir. Je commencerai, done, par le petit Barometre 
Marin^ invente par le Dr. Hook, au commencement de ce fiecle. Cet 
inftrument mdritoit, en verite, un fort meiUeur que d'avoir tomb6 
dans un oubli prefque totals comn»' il Teft adtuellement, vaaXp6 les 
5 grands 
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grants arantagcs^que plufieurs^ Navigateurs de reputatbn ont eprouvcj 
en remployant, a bord de leurs vaifleaux, pour connokre d'avaoce, 
I'approche des orages & tempetes^ lors meme que cet inftrumcnt 
n'^toit pas auffi perfeftionne conttn' il eft aujourd^uL 

363. A. Ce Barometre confifte dans un Manometre mis a cote 
d*UQ khinmmetn. Les expanGons de Tair reilferme dans }e Mano- 
roetre» cauftEes par la chaleur de Tatmc^phere, tandis que fa pefanteur 
fe trouve a une hauteur connue, y font marques par Ics memes 00m- 
bres'de^ degres du Tha*n>ometre« Ainfi toutes les autres differences 
de la pe&nteur de Tatmofphere, qui arrivent dans la fuice^ doivenc 
£atre mmtir ou defiendre le Manometre au-dela du degre qui corre- 
fpooid a celui montr^ par le Thermonfietre. Je vais donner la de- 
icription de cet inftrument, avec les perfeftionnemens qu'on a fait 
en Angleterre au Manonietre* aux quels je viens d'ajoutcr la circon- 
ftance avantageule de le rendre portable. II n'y a qu'a comparer cet 
inftrument avec celui decrit par le Dr. D^faguliers, dans fon Cours 
di Pbilo/opbie, dont Mr. de Luc avoue, neanmoins, Tucilite pour les 
obiervatioas fur mer (N^ 61. de fon Ouvrage fur les ModijicaU de 
T Atmofphert) \ &c Ton fera convaincu, que celui-qi eft iniiniment. 
fup6ieur. 

363. B. Soit fink (fig. 57.) un Thermometne de mercure d*en- 
viron 13 ou 15 pouces en longueur. La boule k peut etre recourbee 
en arriere (fi Ton veut)» &: refter cacb^e entre k faux-fond du chalTis. 
L'^chelle in de ce Thermometre doit etre graduee^ pour le moins, des 
H glace (32** de Fahrenheit) jufqu'a la plus grande chaleur deTct^, ou 
meme jufques au degr€ 90 de la meme echelle, Fcyez le N^ 242* 
fm' la pqfition du bout de la tige du Thermametre. 

363. C. Le Manometre eft compofif de deux tuyaux ^ r & ^i/: 
le premier a un boule Uj qui peut etre egalement recourbee & cachoe 
par derriere le faux-fond. Ce tiiyau eft etroit^ & du meme calibre 
<jue Tautrc id: tous le« deux fpnt cimentes (N®33i.) a deux em- 
bouchures coniques de bois dur, oui communiquent avec le refer- 
^ voir e ; dont le robinet c peut empecher la communication avec k 
tuyau a c^ loriqu'on le tourne en bas ; c*eft-a-dire, dans la pofition 
contraire, rq}refentee par des points dans la figure 57. Le tuyau i^ 
communique toi^ours avec le refervoir % mais il a une embouchure 
d'ivoire, ou de bois dur» en forme d'cntonnoir en h^ qui peut etre 

ferniec 
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fermec a volontc, avec un bouchon dc la meme matiere. II y a une 
cchcUe fixe tout-au-long, entre ces deux tuyaux, qu'on doit divifcr, 
comme je vais le dire : & un autre echelle m i, qui eft mobile dans 
la rainure a c : celle-ci eft de trois pouces, divifees en dixiemes ; & 
marquee paries numeros 31, 30, 29 & 28. 

363. D. Le refervoir ^ a un fac de pcau, qui eft fitue lateralement, 
& qui peut etre poufle vers e^ en tournant la clef g. La boule a 
doit etre d*une grandeur telle, que Tair, contenu dans fon creux a la 
temperature de la glace^ ne puifle avoir uneexpanfion plus grande, que 
la capacite de fon tuyau n r, moins environ 3 pouces. On remplic 
done le tuyau avec du mercure, tandis que le Thermometre eft a 32S 
laiflant la boule a pleine d'air : on en met affcz dans le refervoir e^ en 
forte que tournant la clef g^ il puifle monter dans le tuyau bd^ jufques 
vis-a-vis la furface du mercure en », ayant toujours le robinet ouvcrt, 
pour qu'il communique avec le refervoir. On fait changer graduelle- 
ment la temperature de la chambre, ou de la boece, oil Ton fait 
^operation ; marquant fur Techelle xZy qui eft entre les tuyaux nc ic 
h c, les mcmcs degres montres par le Thermometre kf:&c ayant foin 
de tourner le clef gj en forte que le mercure en b d^ foit toujours a la 
meme hauteur de celui, qui eft dansTautre tuyau n c \ parceque, fans 
cette circonftance, il y aura de Terreur dans la vraie expanfion, que 
Ton croiroit etre toute caufce par la chaleur dans le Manometre. Apres 
avoir divife la grande echelle x'z entre les deux tuyaux nc &c id\ on 
'doit mettre un index, ou aiguille /, dans Techelle mobile ms, exaftc- 
ment au meme pouce, & dixieme ou centihne de pouce, oh fe trouve le 
Barometre fimple, tandis qu'on fait Toperation, dont on vient dc 
parler. 

363. F. Le chaflis de cet inftrument doit etre garni d'un verre, en 
forme de porte, pour pouvoir Tobferver, fans cauler aucune variation 
dans le Manometre, par la haleine de Tobfervateur. C'eft par cette 
raifon qu'on laifle, au dehors,* la clef ^ ; & qu'on pratique une autre bj 
pour haufler ou baifler I'echelle ms, fans ouvrir la porte quirenferme 
I'inftrument. Voici, a prefent, la pratique des obfervaiions, i*', 
Tournez la clef ^, jufqu'a ce que le mercure dans les deux tuyaux 
n€ &c bd^ loit prccifement a la meme hauteur. 2^, Examinez Ic 
dcgre du Thermometre dans I'echelle / n. 3", Mouvez par I'anneau 
h rdchelle ms^ julqu'a ce que I'aigiMlle / foit vis-a-vis le meme degre 
dans Tifchelle xz du Manometre. 4*^, Si I'aiguillc / coincide exadtc- 

ment 
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mcni avcc la furface du mcrcure du Manometre, c'eft unc marque que 
la pefantcur ou predion dc Tatmofphere eft la tneme, dans la quelle cet 
inftrument ftit conftruit, qui eft celle, o^ Paiguille fe trouye placec 
dans cette echelle ; autrement la difference reelle de cette preflion, 
paroitra par les pouces, & parties de pouce de cette echelle m j, vis-a- 
vis lefquelles fe trouvera pour lors le mercure. 

363, F. Enfin, lorfqu'il s'agit de tranfporter cet inftrument, d'un 
endroit a un autre quelconque, il n'y a qu'a tourner en bas le robinet 
Cf pour que Tair qui eft dans le tuyau n r, ne puifle pas s*echapper r 
& pouffer le mercure du refervoir ^, jufqu'a peu de diftance de Tem- 
bouchure b, par le moyen de la clef ^. On le bouchera avec Ic 
bouchon qui lui appartient : & Tinftrument ne pourra point etre de- 
range dans fon tranfport, pourvu que le robinet c e foit aufli bien ar- 
range qu'il le faut. Monf. Adams, artifte fort intelligent & tres connu 
de cette capital, vient d'entreprendre la conftruftion de ces inftru- 
mens, felon que je viens de la decrire : & je me flate, qu'on les ad- 
optera deformais avec grand avantage pour les ufages de mer. 

N. B. Pour ce qui regarde le mouvement, caule par le tangage 
dans le mercure de ces petits Barometres marins, il n'eft jamais fort 
confiderable ; & en y appliquant ce que j'ai dit au N" 359, C. on 
n'aura pas la moindre dimculte a reconnoitre la vraie variation, qui y 
eft caulee par la pefantcur de Tatmofphere, Si le maitre de chacun 
de ces Barometres avoit la curiolite dc marquer, fur Techelle a e^ 
avec un crayon, la hauteur du mercure, lorfqu'il fe trouvoit dans 
quelques orages ou tempetes ; cette marque ferviroit a I'avcrtir, avec 
plus d'eifHcace, des approches du danger. 

Des Barometres appropries d iPautres Objets de la Vie Civile. 

364. Les avantages qui refultent tres fouvent, de Tobfervation du 
Barometre, a toutes les perfones, dont les affaires & entreprifes de- 
pendent, en quelque fa9on, de la qualite du tems, font auffi importans 
& nombreux, qu'il eft aflcz furprenant de voir le peu d*attention, qu'on 
prete en general a cet objet, dans la vie civile. Les fermiers, dans 
leurs labours, femailles, & recoltes, prefque tous les manufafturiers, 
les maffons, les voyageurs, &, pour ainfi dire, tout le monde en ge^ 
neral, ont tres fouvent un grand interet ^ conndtre d'avance les 

P p change- 
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changcmcns, que Ic terns va faire dans la fuite : & a cct 6\ 
Barometrc ne manque pas d*en avcrtir, plus ou moins, dc 



egard, Ic 

^ ^ , ^ ^ bonne 

heure. 



364. ^. Pour cette efpece d'obfervations, plus l*echelle du Baro- 
metre fera aggrandie, plus les difFerentes hauteurs de la colonne du 
mercure, deviendront fenfibles, vis-a-vis de ceux qui n'ont pas affez 
de connoiflances, ou de patience, pour les examiner par des obferva- 
tions delicates. Je vais donner en abrege la deicription de quel- 
qucs Barometres de cette efpece, qui me femblent plus avantageux ; 
fans prendre aucune notice de plufieurs autres, qui, felon moi, ne font 
pas A commodes dans la pratique. 

IJ^e du Barometre de Defcartes. 

365, Le Barometre, invente par le fameux Defcartes, remplit afiez 
bien ces vOes, malgre tous les defauts qui le rendent infuffifant pour 
les obfervations, qui demandentde Texaftitude. On en trouve la de- 
fcription dans la Aerometrie de Wolf, propof. 28. : & dans Touvrage 
de Mr. de Luc, fur les Mbdifications di fAimofphere^ N^ 24. Soit le 
tube <»^(fig. 5i.)> forme avec une efpece de boete, ou phiole cy- 
lindrique cdfe^ d'un diametre beaucoup plus grand, a la hauteur 
ordinaire depuis 28, julqu*au pouce 31™* au-defsCis de fon refervoir 
ig. Mettcz, au-dedans de cc tube, qui pour lors doit etre renverfe, 
autant de Vefprit dt vin^ ou meme de Veau^ c$lor( en rouge ou £n bleu, 
comme la parties ci/ en peut contenir: mettez y enfuite du mercure, 
jufqu'a ce que tout le tuyau (bit plein : bouchez le trou t avec le 
doigt i &, redreffant le tuyau dans la pofition reprefentee par la/^«r^ 
51, avec Touverture ^, au-dedans du refervoir ^^, Teau montera en 
haut, vers le tuyau ^r^ tandis que le mercure, comme plus pefant, 
occupera feulement la partie inferieure, depuis environ la moitie du 
gfos cylindre e dfe^ 

365. A. On conceit bien que tous ks changemens, correfpondans 
a la pefanteur de Tatmofphere, dans ce Barometre, doivent paroitre 
dans le tuyau aedy par des efpaces qui leront en raifon in verfe des 
quarres de fon diametre pour teki du diametre de la phiole cylindrique 
cdfe. Ainii Ton divifcra, felon cette proportion, une echelle au 
long de 49 r, ou les variations du Baroooetre feront montr^es par des 

efpaces 
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cfpaces fort grands. J'ai vii quelques uns dc ces Barometres en An- 
gleterre, qui avoient ete produits par un jeune Philofophe, comme 
une invention nouvelle, faute d'en connoitrc micux. Us font excel- 
lens pour Tufage de la campagne. 

N.B. On doit couvrir toute la partie inferieure depuis bg^ jufqu'a 
c d^ avec quelque tringle, ou bordurc de boiferie, non feulement pour Ic 
garantir dcs accidcns j mais parceque le tuyau infericur eft ordinaire- 
ment peu agreable a la vue, par ie melange des goutes de Teau 
rouge qui y reftenc attachees. 

Du Baromctre a Cadran^ ou a Poulie. 

366. Le celebre Dr. Hook, contemporain du grand Newton, 
inventa le Barometre a Cadran^ qu'on employe aflez communement 
aujourd'hui : & qui, en effet a beaucoup de merite. II conlifte dans 
un fiphon abn (fig. ^6.) plein de mercurc. Un petit poids, qui flotc 
fur le mercure de la branche inferieure m du fiphon, eft attache par 
un fil, autour de la petite poulie n : & prefque contrebalance par 
Tautre petit poids Oj qui y eft fufpendu par un autre fil, attache a 
la meme poulie. Cette circonftance de la iufpenfion de ces deux poids 
par des fils difi^rents, fe pratiquoit en Angleterre bien avant que Mr. 
de Luc eut fonge a ecrire fon Ouvrage, ou il la recommcnde dans la 
Note b du N^ 35. Car j'ai vu un vieux Barometre de feu mon ami 
le Dr. Knight, qui avoit ete arrange de cette maniere, il y a, a cette 
heure, plus du 20 ou 30 ans. 

366. A. L*aiguille cdc&, fixe dans Taxe, qui doit etre tres fubtil, dc 
cette poulie n : &c die meme doit etre tres legere, & bien equilibree a 
fon centre. Quoique Tefpace parcouru par le mercure dans la petite 
branche mo 6u fiphon, ne foit que la moitie de celui montr^ par le 
Barometre Simple \ I'aiguille cd montre, en cfiet, les variations du 
poids de Tatmofphere fur le cadran, par des efpaces cinq ou dix fois 
plus grands ; parcequ'ils font proportioned a la longueur du dia- 
metre x z, qui eft tout-a-fait arbitraire. 



Idic 



152 SUR LES BAROMETRES 

Idie du Barometre diagonal^ ou incline j 

367. Le Chevalier Moreland, Anglois, eft Tinventeur du Bare- 
metre inctini^ ou diagonal^ dont on fait encore un grand cas au- 
jourd'hui, comm* on peut le voir par le N^ 67 du Traite ci-defsus de 
Monf. de Luc. Ce Barometre montre audi, par des ef paces fort grands, 
les variations de Tatmofphere. II eft reprefente par la fig. 54. Le 
tuyau anbcdt^ plie en » ; de fa9on qu'il forme la diagonale nd: 
& la perpendiculaire ^^ eft egale a la difference entre la moindrc 
& la plus grande hauteur du Barometre (imple \ c'eft-^-dire, depuis 
28 jufqu*a 31 pouces au-defsils du refervoir x a. 

367. A. On voit bien que, fi Ton fait c^tte diagonale de 15 ou 21 
pouces, le mercure y en doit parcourir cinq ou fept, pour chacun du 
Barometre fimple. Feu Mr. Horme, gentilhomme Anglois de Afhby, 
en Lancaftre, rendit bien plus commode cette efpece du Barometre, 
en racourciflant le tuyau n d jufqu*a b : & ajoutanr, a cote c!u premier, 
deux autres tubes fg b &c xkl, qui font plong^s dans le meme refer- 
voir xa, 8c dont les coudees correfpondent aux efpaces be 8c c d^ 
comme h^g. 54 le montre, fans avoir befoin d'autre detail. Probable- 
ment cellui-ci eft le perfeftionement, dont le Dr. Defaguliers parle (a la 
fin du N® 18 de la Lefon dixieme de fon Cours du Pbyfique) comm* 
etant faite par Mr. Horme, dans le Barometre incline ; & non pas 
dans la preparation du mercure, comm* il le dit. Ce fut entre les 
papiers de feu Mr. Adams, & que fon fil eut la bonte de me commu- 
niquer, que je trouvai cette belie id^e dc'Mr. Horme. 

Idie du Barometre Stireotnetrique. 

368. Je dois ridee de ce Barometre a Mr. le Chevalier MarfiUc 
Landriani, gentilhomme Milanois, adtuellement Profefleur de Philo- 
fophie a Milan, qui en eft proprement Tinventeur. II eut la bonte 
de me communiquer la defcription d*un Barometre nouveau de fon 
invention, qui a Tavantage de pouvoir etre employe comme Barometre 
fimple, ou comme celui a fiphon dc Monf. de Luc : & qui, en outre, 
peut montrer les differentes hauteurs de la colonne mercurielle, par 
les differences de la quantite, ou majfe du mercure^ qui les forme dans 
le tuyau. C'eft a ce titre que je Tappelle Barometre Stereometrique. 
Je ne m*arretcrai pas a la defcription totale de cet inftrument ; que 
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le Public peut rcccvoir bien plus avantageufement de la main mctne de 
rinvcnteur u d'ailleurs, il ne peut pas avoir place entre ceux, dont jc 
traite a£i"uellement, "que fculement fous ce point de vue : c'eft-^-dirc, 
a titre de rendre fort ftrnfibles les moindres variations, dans la pcfan- 
teur de ratmofphcrc. Ainfi, je me flate que I'lnventeur ne trouvera pas 
mal, que je profile feulemcnt de cette partie de fon invention, qui a 
du report a mon fujet, en y faifant quelques petits changemens, que 
je crois plus avantageux pour le but, que je me fuis propofe. 




qu'en le tournant horizontalement, il y ait une communication 
franche, entre lercfervoir c & rintcricur du tuyau ba\ mais, qu*en le 
tournant dans le fens vertical, alors tout le mercurc qui fe trouve dans 
le referyoir r , puiffe foriir au-dehors, & tomber dans Tentonnoir e. , Cct 
cntonnoir eft cimente a un tube de verre, d*un diametre fort petit 
& bien calibre, dont le bout i eft ouvert & recourbe en haut, comm* 
on le voit dans la figure. Ce tuyau doit etre cimente fur une petite 
planche nz^ avec une €ch^llc divifcc en 25"", ou meme 64"^ • dc 
pouce. 

368. B. On con9oit bien, d*apres cette conftruftion, qu'aprcs avoir 
rempU le tuyau a b avec du mercurc : il n'y a que mettre Tentonnoir ei 
au-deflbus du robinet ^, & y recevoir tout le mercure ^ui fe trouve 
dans la boete r ^, a chaqu* obfervation. Ce mercure etant mefure 
par Techelle n z, a cote du tuy»a e /, dont le diametre eft cinq, ou huit 
fois plus petit que le diametre du tuyau a b du Barometre^ il doic 
montrer 1^ variations 25, ou meme 64 fois plus grandes que le Ba* 
romctrc fimple* , ^ 

368. C. Si Ton <mployoit un bon pair de balances pour peler, 
a chaque fois, le mercure contend dans le relervoiri/ ^, on pourroic 
pouiler encore plus loin I'agrandiflemenc fenfible de ces variations^ 
£t enfin, fi Ton formoit un gros cylindre fg au bout fup^rieur du 
tuyau tf ^, depuis les li jufqu'aux 3 1 pouces au-defsiis du fond du 
rcfervoir ^, qui en doit avoir le meme diametre, ou encore bien plus, 
grand, on pourroit poufler cette exaditude fort au de la des mU^mu 
de pouce. 
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N.B. Lorfqu'on aura fait Pobfervarion, on dcvra tourncr Ic robinct i 
horizoncalemenc v & I'on remeccra le meme mercure dans k refer* 
voir € d. 

Idit d^un nouveau Barometre SeShrah 

369. II y a plus de 14 ou 15 ans, que j'ai penfe a cette nouvelle 
efpece de Barometre, pour en rendre les variations tres ienfibles, fans^ 
ricn perdre de fon exaftitude -, & j*en communiquai Tidce a diffe- 
rcns pcrfonnes capables d'en jugcr, qui me marquerent leur appro- 
bation. Soit le tuyau rccourbc, ou fiphon epona avec du mercure, fixe 
par ies attaches pon^ fur la planche anope^ mobile dans le centre n. 
Cette planche a un petit bras j, oil Ton voit deux tetes guiUochees, 
dont Tune fert a mouvoir Tinftrument, parcequ'elle appartient 
\ un pignon, qui engrene dans la rainure dentelee r u\ & 
Tautre appartient a une agraphe, pour arreter Tinftrument au- 
tant incline, qu'on le veut. La grande planche z y m by eft 
coupee comm* un fefteur tire du centre », 06 le Barometrer 
lourne. 11 y a une echelle zy tracee en portion de cercle, d'environ 
30^ ; & un niveau a bulle d'air c x», pour avoir toujours la- ligne isn^ 
perpcndiculaire a Phorizon : enfin, il y a auffi un tuyau ^», a double 
loupe, avec une croix filaire au centre », pour obferver, fans para- 
kxc, la furface inferieure n du mercure. C*cft a caufe de la figure 
de cette planche en tbrme d'un SeSeur^ que j'appelle ce nouveau Ba- 
lomccre SeitaroL 

369* A. 11 eft evident, par cette conftru&ion, que TecheUe de ce Ba- 
coianetre deviendra d*autant plus grande que Tare zy^ fera dccrit i 
%ine plus grande diftance du centre n. Car, pourvii que / n foit dc 
31 pouces, pour que \t Jinus verfe t s {6\t de trois pouces; il n*im- 



il iaudra incliotr afiez le Barometre, pour que la furface fuperieure du. 
mercure ibit a la hauteur de la Ugne sxy qui eft le Jinus de Tangle 
tnx : &c cette furface fuperieure n*y fera janaais, a nxnns, que ia mr- 
facc inferieure dans la petite branchc n ;i, fe trouve exaftement au 
taoBQC poizitix. -*•- ^i •• 

JV^ B. Les petites differences qui peuvent refulter de Pinclinaifon du 
^y . oia le mercure doit avoir me furface plus ovale, que quand le 

meme 
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m&mt tube eft pcrpcndiculaire a rhorizon, fcront aifecs a remedicr 
4ans la pradque^ en formant une uble de ces correftions, s'il: y en a^ 
pour chaque incUnaifon, &c. 

369. B. Lorfquela hauteur du mercurc eft de 28 pouces. Tangle 
du Barometre doit etre de 25^ 24' 53'' : a la hauteur de 29 pouces, 
cet angle doit etre 20*^41' 38" : & a la hauteur de 30 pouces, il ne 
doit etre que de 14® 35' 35". II eft fort aife de calculer tous les 
autrcs angles intermediaires pour chaque dixieme, centieme^ & milUemi 
de pouce 5 c*eft-a-dire, tous les cthfinus corrcfpondcns a ces hauteurs, 
depuis Pangle ci-defsilis de 29^ 25' 44", jufqu*au rayon de 31 pouces: 
de fa^on qu'ayant forme une table de la valeur de tous ces angles, & 
ayant ajoute un Nonius {e\ pour gliffer fur Tare de Techellez ^, on y re- 
connoitra la vraie hauteur du Baronoetre, avec la plus grande exaditude, 

•^6g* C. Autrementon peut fe contenter de fuppoier la hauteur 
de 31 pouces, diviiee en 100,000 parties; & dans ce cas, il n'ya 
qu*a employer les Tables dc% Jinus naturels^ en marquant ks 27 pouces,. 
par 6*34' 16" (ou fimplement 60® 34', en m^prifant les Secondes) 
ee qui eft le co-Jinus de Tangle 29° 25' 44", & ainfi de fuite, pour 
toutes les autres haiueurs ; mettant fur Techelle zy le nombre de^^ 
degr^s, qui fuivent julqu^au Jinus Mai. Ainfi, lorfque le Nonius qui 
it trouve en e (fig. 59.) marque, par exemple, 60*^ 34', le ^us de cet _ 
angle eft 87093: c*cft-a-dire, -^l^-^i done, fi Ton fuppofe 31 
pouces divifes par 1 00000, il n*y a qu'a multiplier fon quotient 
,00031 par 87093, & le produir 26,99883 donne la vraie hauteur 
de la colonne du Barometre. En general, il ne s'agira que de prendre 
a chaqu* obfervation, dans les Tables dts Jinus naturels^ le nombre cor- 
refpoixlant au iegri & minute maroue par le Nonius fur Teciielle zy 
(fig. s^.)i & les multiplier par la fraftion conftante ,00031, pour 
avoir k nombre de pouces, & des fradtions de pouce, qui font alors 
\k vrak hauteur du Barometre. 



l€lee du Barometre Statique. 

370. J< finirai ce recit des Barometres a grande ccbelU, par le 5^ 
rometre Suuifue, invente par k Chevalier Mordand, favant Anglois, 
dont j'ai dqk parle ci-defsiis au N** 367, qui le prefenta au Roi- 
Charles II. d'Angleterre. Ce Barometre a la fmgularite de montrer 
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les variations dc ratmofphere, par des efpaces doubles dc ccux mon- 
tres jp^r le Barometre Simple. II eft cependant affez extraordinaire, 
qu'aucun des Auteurs qui ont traiie de cc fujet, n'aycnt point fait 
mention de cet inftrument : du moins, je ne me fouviens pas d*ea 
avoir rencontre la defcription imprimee aucune part : ni ai-jc vfl tic 
ma vie plus que deux de ces Barometres, le feuls^ peut-etre, qui 
exiftent aujourd'hui dans TEurope. L'un en fut fait en 1760, par 
feu Mr. Adams, artifte fort habile de Londres, pour le Koi aduel de 
la Grande Brctagne, alors Pnnce de Galles : & Tautre avoit ete com- 
mence, peut-etre auparavant, par feu Mr. Jonathan Siflbn, artifte 
celebre de cette Capitale. Je le trouvai, par hazard, trcs bien con- 
ierve chez un particulier : j'cn fis aufTitot Tacquifition : & je Tai ac- 
tuellement chez moi, tout^a-fait fini fous mes yeux, avec quelques 
changemens, qui en rendent la conftrui^ion plus avantageufe. 

370. A. La fig. 53 reprefente \c Barometre Statique dont jeparic: 
A i eft un tuyau de verre plein de mercurc : avec une boule en b^ .pour 
fair evanouir Tefifet de quelque petite buUe d'air, qui fe trouve au- 
dedans. Le bout inferieur / eft plonge dans le refervoir adcfm 
Vers le milieu de ce tube, fe trouve une agraphe g de metal, par la- 
quelle il eft fufpendu au bout du bras, ou fleau de la balance hl^ 
moyennant deux petites chaines de metal, comme celles des montres 
de poche, qui pofent fur une portion de cercle bg^ pour que la preffioa 
du tuyau barometrique foit toujours a la meme dillance du centre du 
fieau. L^autre bout / eft forme ainfi en portion de cercle par la 
meme raifon, a fin que le contre-poids ^ ^ fe trouve toujours ^a des 
diftances egales. 

370. B. L'alguille, ou index m ;f de ce iieau, eft aufll contreba- 
l^uu:ee par la boule m de metal folide, qui eft viflee au bout fuperieur 
de c^tte 'aiguille. ' Le tout doit y etre fi contrebalance, que Tea 
trouve un equilibre parfait dans toutes les pofitions ou fituations de ce 
fleau. II eft eflentiel de faire routes ces pieces afiiez minces, pour en 
cviter le poids : mais comm* il faut auffi qu*elles puiflent tenir fer- 
mes, fans plier en aucun fens, on y a applique les deux fils de metal 
zzzz & rrrr, qui produifent cet effet. Enfin Taxe du fleau A/, 
& de fon aiguille m n^ pofe fur quatre roulettes, dont on voit les 
deux e e dans la figure : & il y a une echelle p q toute divifee, fur la- 
ijuelle la hauteur du Barometre eft montree par Taiguille n. 

370. C. 
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2yo. C La maniere la plus fure pour regler ce Barometre, eft 
d*attendre que la hauteur du Barometrc Simple foit a 29 ponces 8c 
demi. Alors on ajouce autant de dragee de plomb dans la boete k^ 
comm* il faut pour que Faiguille foit vis-a. vis du milieu de Techelle 
pq. On attend jufqu'a ce, que le Barometrc Simple foit monte ou 
baifle d'un pouce : on y marque cette diftance fur Techelle : &, ron- 
^ divife le refte par des portions pareilles, qu'on fubdivifc dans la. 
fuite, en dixiemes & centimes de pouce, &c» 

371. J'ai deja avance ci-defsi^s, que les hauteurs du mercure dan$^ 
k Barometre Statique, font doubles dc celles dv Barometre Simple r 
c*eft-a-dire, fi Pon met une echelle og^ attachcc au tube bdj on verra 
que le nnercure y parcourt deux pouces, tandis que le Barometre Sim- 
ple n'cn monte, ou defcend, qu'«;i feul pouce. La raifon en eft, parce- 
que dans le Barometre Simple, la preflion de I'atmofphere, fur le tuyau 
du Barometre, eft foucenue par la bafe du refervoir, ©u de la planchc, 
ou il eft monte ; de fa^on que le mercure qui y eft dedans, refte en 
dquilibre, avec la preflion qui agit fur le mercure du zefervoir. 

371. A. Mais dans le Barometre Statique, toutc la preflion fur le 
tuyau n'eft pas foutenue, que par reouUibre du poids k : &, par con- 
fequencc, elle y doit agir avec une force double: de fa(on, que, fi le 
poids k (fig. 53.) foutient le Barometre hdz. 2^ pouces de hauteur : it 
eft evident, qu*en ajoutant une preflion egale a celle d*un pouce de 
mercure en bj il faudroit ajoutcr une autre en / ou k^ pour conferver 
Tequilibre. 

371.5. Mais comme le contrepoids refte toujours le meme, le 
tuyau doit s'enfoncer de cette quantite dans le refervoir ; &, par con- 
fcquence, la colonne du mercure nc feroit plus haute qu'auparavant r 
c'cft-a-dire, elle ne feroit alors que dc 29 pouces au lieu de 30, qu*il 
y doit avoir felon la fuppofition. II faut done que, dans ce cas, le mer- 
cure monte encore un autre pouce. Par confequence, il y parcourira un 
double efpace dans le tube •, tandis que la vraie hauteur du mercure, 
au-defsiis de la furface de ce qui eft dans le refervoir, n*eft augmentec 
que d'un feul pouce ; comm* il eft aile de s'afTurer, en mettant un 
index x fur la planche, a cot€ du tuyau b d. 

3.71. C II eft aife de conccvoir, que plus le fleau bl fera long & 
inflexible, plus il y aura d^xaftitude dans Ic mouvement de ce Ba- 
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tometre ; dans un cas parcil, on peuc employer un elHeu deader 
trempe, comnie dans les balances ordinaires. De memC) fi ratguiUc 
<i!t beaucoup .plus longue, les drvifions de Ifechdle p^ deviendront 
beaucoup plus grandes : & enfin, fi I'on forme le tU3rau i dy commc 
<;elui de la fig. 58, en force que les variations cauiSes par la prelfioa 
de Fatmofphere, foient produites dans I'efpace, otl fe crouve la bofle 
Jg (fig. 58.)* on fera alors plus fur de Tefrct produit dans Ic fleau bl^ 
& par confequence de Tindicacion de I'aiguilk fur Techelle / ;* 

J72. Uhorlc^ pcrpetueU <]u'on a fait I l^ondpes, il y a qudaues 
4^n6es, & qui feuflit parfaitement bien, ^coit conftruic fur le meme 
principe du Barometre Statique. Deux grands vaiflcaux de criftal^ 
^onc Tun faiibit Poffice du tube b^i (fig. 53O9 & Tautre celui du re- 
icrvotr j-c/, ^toient ^fpendus par des chaiaesqui paffi>ientfur det 
poulies ; & qui, airec kur mouvement, faifoient remont^, par det 
Tochets & encKquetages a propos, la force motrice de la pendulc 
Cette idee eft fort heureufe & tres comoaode dans un inftrument, fi 
generalement neceflaire, & fi communentent employ^ dans la vie ci- 
vile, pour connoitre les differentes portions de la maure fuccefTive du 
terns. Mais la ihechanique moderne vient encore de faire, derniere- 
meat, un autre pas femblable, ^ Tegard des montres de poche, dont 
il y en a deja^ qui n*ont pas befoin d'etre montees jamais, pour mar* 
t;her continuellement ; car elks les fe xenxmtent d'elles-memes par le 
iknple mouvement, qu*elles repoivent, etant portees dans la poche : 
& celiiy fans que leur forme, ni leur vdume foient difl^rentes des 
montres ordinaires. J'^n ai dfaye deux depuis peu, fait^ par Meflfrs. . 
Spencer & Perkins pendant 28 jours: 6c j'en fus on ne peut plus 
fatisfait. En raportant ces Idees aux obiervations m^teorologiques, je 
me trouve entraine a communiquer celles, qui me font venues fur 
x:ette matiere, & qui font Tobjet des artictes luivans. 

Id^e d^un MHhrographe Ptrprtud. 

573. Les ofafervations meteorologiques font, depuis un grand 
nombre d'annees, i'occupation de beaucoup de Savans, & d'autres 
j)erf6nnes, qui s'y employent, ou par kur propre curiofite, ou pour 
feconder le defir & les grands vues des premiers. II n'cft pas ne- 
'CefTaire d'entrer ici dans le detail des avantages, qui refultent de ces 
obfervations, qu'on ne peut pas trop multiplkr dans routes les difFe- 
5 irntes 
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tentes pofidons des lieux, & climats du globe ^ car tout le monde 
«ft d'accord, que la combination & les rei'ultats de ces obfervations 
<ontribuent infiniment a Favancemept des connoilTances humaines* 
relatives ^ la Phyiique G^n^rak; & ^ celles qui ont du raport a la Me- 
•decine, par la grande influence^ ou plutot dependance^ qu'il y a en- 
tre elks & les fuoAlons animales. 

373. ^. II eft cependant tres certain, que les obfervations meteo- 
fologiques ont encore quelques defauts aflez confiderables, a la plu- 
part defauels il ne feroit pas difficile d'apporter efie6tivement du re- 
mede ; u ks pcrfonnes, qui font a meme de les pourfuivre, vouloient 
jk donner la oeine de ^n^ralifer un peu plus leur plan. £n premier 
4ieu, il faucfrcMC avour 6gard au nombre des objets int^refiants 
dans la m^c^orologie, dont ks Ticiflitudes jouriialieres demandent 
d'etre connues entembk .a^ec celles du Barometre 8c du Ther^ 
M^meire : & telks font la juaUiS &c la farce des venis : la quantity de 
<de la pbiiij de VbundMiij & de V/vaforaiionj: la hauteur des marees;, 
Ac. £t en fecond lieu, il faudroit iavoir k vrai tems de ces phe- 
iiom^nes: d'eft-^-dire, k T^sardde I'heiire precife, dans laquelk ila 
font arrives, de meme que kurs varietes pr^cedcntes & fubtequentes 
iiu terme principal de chacun. Car ce n'eft pas ailez de favoir, fi, par 
exemple, le BaromeirCj ou k Tbermomitre^ itoient a une tdk hauteur, 
eu 1 un tel degr6, dans la S^"", 9*^, ou i a*^* heure du jour ; mais 
auffi, s'il y cut quelquc autre variation ou chaogement confiderabk 
dans ^interval cntre Theure qu'on a marouee, be celle du jour fui^ 
vant, ou f autre du jour qui Ta precede : & quel ctoit k monient od 
chaque variation arriva. 




dont je viens de parler : & c'eft par cette confiderat , ^ _ ^ 

|)elle Miliorograpbe Ptrfetml : parcequ'il donne conftamment les o^ 
lervations meteorologiques pour chaque heure du jour : & cela fans 
'd'autre trouble que celui de le remonter au bout de la femaine,ou du 
•mois : c'eft-a-dirc, au meme terns qu'on remonte la pendule, qui lui 
fcrt de r^ulateur. X-'id^e en eft fi fimple & fi aiKe dans la pratique^ 
.fiu'il n'y a pas de perfonne tant ibit peu curieufe, qui ne puiile pas le 
/air« arranger ibus fes yeux, •& k peu de frais, par un artifte quel- 
«)nque, meme d'une capacity fort mediocre. 

973' C^ 
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97;?. C. Je fuppofe premierement^ qu*ily ak une pendule ordinaire^ 
qui aille Iiuit jours, ou un mois, fans ctre remomee. En fecond liew^ 
que ICsS inllrumens meteorologiques foient tels, que Icurs dcgrcs foienc 
montres par quclque piece, qui ait i>n mouvement vertical au long dc 
kurs echelles, comme je le montrerai tantot. Et en troifieme Ueu^ que 
robferviUeur ait une chambre, ou meme un grenier, deftine unique* 
ment a Tappareil de ces obfervations. 

^73. D. Soit une planche a b (fig. 6a.) pofee fur deux rouleaux dm^ 
milb concre la murailte, entrc les^ deux tablettcs Ic &c de : ^/ eft ui> 
cordon attache par le bout ^, a la planche, &c par Tautre bout a la 
poulie fy un autre cordon egalement attache a la poulie /, pafle pap 
k poulie g, 8c porte le poids b : qui eft fuffifant pour faire trainer la 
planche a b^ vers /. Soit a prefent le poids i de la pendule ky &c 
qu'au fond de ce poids /, foit attache un autre cordon, qui, paflant 
par la poulie », aille aboutir a Taxe, ou rouleau de la poulie /, mais 
dans un fens contraire du cordon ^/.; de fa(on que Tadtion du poids b^ 
ne foit point dans la liberte d'agir, qu*autant que le cordon fni lui 
permet de tourner la poulie /. On voit bien par cette conftruc- 
tion, que la planche ab aura un mouvement horizontal, aufll r^[u- 
lier vers /, que celui de la pendule ; & que celle-ci n*en foufirira 
aucun obftacle dans fa marche, meme il y aura une tendence a ea 
aggmenter la force motricc du poids/. 11 depend ra de la proportion^ 
du diametre de la poulie /, de celui de fon fecond cercle, relative- 
men t a longueur de la planche abj & de Tefpace que le poids / aura X 
defcendre, que cette planche foit une (emaine enticre, ou meme un 
mois, a j)arcourir Tefpace m e. Ainfi, il n'y a qu*a couvrir cette 
planche a by avec du papier -, & la divifer en fcpt, ou meme en trente 
parties, pour que chacune reprefente Tefpace d*une journee : & fi I'on 
fubdivife chacune en 24 parties, par des lignes plus delicates, on aura 
Tcfpace correfpondant a chacune de ces 24 heurcs. 

373. £. II ne s'agit done, a prefent, que dV)outer un crayon \ 
chacun des inftrumens meteorologiques, qui, comme je Tai fuppofe 
ci-defsCis, doivent avoir un mouvement vertical, de fa^on qu' etanc 
pouffe proprement, par un foible rcfort, contre le papier, il y mar- 
quera a chaque heure> la hauteur, ou le degre, ou inftrument fe trou-» 
vera aftuellcment. 

373' F. 
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iJ73. F. Les ligncs, ou divifions vcrticales, marqucront alors non 
feulement Ics jours de la femainiy ou du mots ; mals aufll Ics beures : 
& meme, fi Ton veuc, les demi-heures de chaque jour. Et les lignes 
horizontales marqueront les hauteurs^ ou les degris correfpondans \ 
la variation de chaque inftrument. 

373. G. On auri foin d'arranger chaqu* inftrumcnt a la hauteur 
convenable : &, pour que le trait de fon crayon, ne fe confonde point 
avec celui d*un autre, & il fcra a-propos de mettre des crayons rouges a 
CCS inftrumens, alternativcment avec les crayons noirs, a fin d'en em- 
pecher la confufion. Si le mouvement vertical de quelqu* inftrument 
eft trop grand^ pour entrer dans la hauteur de la planche, on le reduira 
par le moyeh d'un levier : & la meme mcthode fervira pour Tagraridir, 
en cas qu'il foit trop petit, a fin y etre apper^u aflcz diftinftemerit. ' 



374. Je me flate que tout homme, qui connoit un peu la Mechaniauc^ 
n^aura pas la moindre difiiculte,furlapra6licabilite des idees,que jeviens 
d'expofer. Mais a Tegard dc ceux, qui trouvent de la difficulte par 
tout, je leur citerai la pendule qui marche, depuis plus dc quinze ans^ 
au Palais du Roi(Buckingham-houfe) a Londrcs, faite par Mr. Cum- 
mings, fon horloger. Cette pendule, qui eft magnifique, marque leis 
hauteurs du Barometre avec la plus grande exaftitude. Le meme fa- 
meux Artiftc a une autre pendule de cette efpece, toute acheve chez lui, 
dont le prix va a pres dc 500 louis d'or. J*ai fait mention de la premiere 
dc ces pendules a TAcademie Royale des Sciences de Paris, dans 
line lettre que j'ecrivis le 21 Juillet 1772, a Monf. le Chevalier de 
Bory, que la meme Academic nomma pour ma correfpondence, & 
qu'il a lut ^ raflemblee. J'y en fis mention moi-memc une autre fois 
en 1775, lorfque 1* Academic deliberoit fur Tafiaire de charger quelquc 
perfonne de confidence, a chaque port dc mcr, pour obferver aflidue- 
ment les differentes hauteurs des marecs, avec toutes les circonftances 
dc rhcure exafte, & des vents qui les font varier fouvent. C*eft avec 
bien du plaifir que je vicns de lire a toute Theure, dans le Journal de 
rAbbe Rozier^i du mois dernier (Janvier .1780, page 75), que Mr. 
Changeux avoit prefente une machine de cette efpece, en Juin dernier, a 
la meme Academic Royale (peut-etre fans avoir aucune idee dc celles 
dc Mr. Cummings) \ & qu*il fe propofoit de faire conftruirc Ic 
^hermomettograpbe^ Y Anemometrograpbe^ V Higrometrograpbej &c. qui 
doivent avoir les memes proprietes. 

S s 374. A. 
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374. J'ai fait cxecuter auffi unc pendulc, fur une autre plan fort 
different de celui de McfTrs. Cummings & Changeux, & affuremenc 
bien plus ceconomique que celle du premier ; car elle n'en coutera 
pas la 15*°^ partiede la depenfe, lorfque tout fon mechanifme fera 
acheve. Elle marche dej^ chez moi depuis plus d'un an, fans que j'aie 
eu encore le terns d'y faire ajouter les inftrumens meteorologiques. 
Au licud*un cercle, mis en mouvemcnc par le rouage de la pendule,11 y 
a quatre cylindres verticaux, fur Icfquels une longue bande de papier 
blanCy. qui y eft envelopce, paffe d*un rouleau a Tautre, avcc un 
mouvement audi regulier que celui de la pendule, dent la marche eft 
d'un mois entier fans etre montee. 

374.i?. Mais pour ce qui regarde le mechanifme du Met6orographe^ 
que je viens de propofer ci-deSiis, il pourra etre execute affez Bia^ 
avec une depenfe fort modique. Mon but etant de lever toutes les dif- 
ficultes aux jeunes Philofophes, & a tous ceux qui fe trouvent born^ 
par leurs circonftances, ^ exercer» avec peu de fi^s, leur penchant pour 
les recherches philofophiques ; je n'ai pas balance a entrer dans tous 
ces details *, quoique je fens bien qu'ils ne peuvent que devenir en- 
nuyeux au leAeurs plus inftruits. Ainfi, je prie ces derniers« de ne 
pas s'ennuyer d'avantage ; tandis que je me donn^ le plaifir de con- 
tinuer la communication de mes idees a ceux, qui voudront s'^pargner 
le trouble de penfer a ces petites refources^ pour etre a meme .de 
pourfuivre^leurs obfervations de Phyfique, fans deranger leurs affaires 
par une depenfe plus confiderable. 

375. Voici aftuellement, quelle eft Tefpece d'inftrumens qui me 
fcmblent les plus propres, pour remplir les vues, que je viens de 
propofer. Premierement, pour faire les experiences barometriques^ 
relatives a la m6teorologic, jc crois que le Baromein Siaiique (N^ 370,) 
eft le plus avantageux. Cependant un fiphtm^ avec une boule a^fez 
grande a la hauteur, 01^ fe font fenfibles les variations de Tatmofphere, 
peut bien iervir au meme objet, ayant une piece flotante, avec une 
tige de fapin, au bout de laquelle on adaptera le crayon ci-defsi^s. 

375. ^. II y a une efpece de Thermometres, aflez bien connue^ 
reprefentee par le fig. 48 j, qui a la quality qu'on fouhaite. Car les 
deux, ou meme quatre, grandes boules m /» font pleines d'efprit de 
de vin \ & le tuyau 2, avec les branches inferieures, font pleines avec 
du mercure. Ainfi, toutes Us ixpunftons & contraSionSy caufees par la 
5 chaleur 
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cbaleur & par le froid, dans le fluide contenu dans les vafes mt^ qui 
ibnt fermes, doivenc faire baujjir^ ou baiffery le mercure dans le tuyau 
z. Une tige de bois, qui furnage dans le mercure, au-dedans 
du tuyau z, ecant arrangee en forte qu'elie ne puifle tourner de cote, 
& ayant un crayon a fon bout, doit donner le mouvement vertical^ 
qu'on fouhaite a ce crayon, pour marquer les degres thermome* 
triques, fur la planche du Meteorographe. 

375. B. II y a cependant le Thermometre metallique, qui eft, peut« 
etre, plus avantageux que le precedent. Pour le conftruire, on rive 
fermement, ou meme on foude enfemble, une lame d'acier avec une 
autre de laiton : car la chaleur & le froid font courber, plus ou 
moins, cette double lame, felon le degre du Thermometre. II vaut 
mieux donner a cette double lame la rorme fpirale, pour Tavoir aflez 
longue, a fin d'en agrandir le mouvement : la lame de laiton doit etre 
au-dedans, & celle d'acier dans la partie convexe du<*dehors. Cette 
lame 6tant arretee par un bout, fera mouvoir le crayon, qu'on atta« 
chera i Tautre bout (ou i une verge qui y fera arretee), felon les diffe* 
rentes temperatures de Tatmofphere. 

375. C. On peut conftruire auffi, par, la noeme m^thode, un bon 
Hygrofcope, qui peut fervir dans le cas, dont il s'agit, a montrer Thu* 
midite de I'atmofphere. L*on prend une regie de bois de fapin, d*envi- 
ron douze pouces en longueur, avec des fibres longitudinales : & on 
la colte fbrtement au-dellbus d*une autre du meme bois, coupe dc 
travcrs, comme la figttre 49 ^ le repr^fente. Get inftrument, qui 
eft de rinvention de Mr. Whitehurft, Membre de le Soci6te Royale 
de Londres, marque fort d6cidement les variations de Ybumiditi^ be de 
la fecberejfij en Tappliquant, comme le Tbcrmometre d tame-droite 
ci-defsite. 

376. Si Fon met 8, ou memes 32 pointes de bon crayon, ou, comme 
d'autres Tappellent, de la mine de pkmb^ dans la circonference de la tige 
d'une GiroueUy qui defcend du toit jufqu'i la chambrc du Mitioro- 
grapbty en Jforte qu'elles y forment un tour de fpirale ;^ on connoitra 
par la hauteur refpeAive de leurs traits, fur la planche 0^ (fig. 60. )» 

' la direction des vents, qui ont regn^ ^dans chaque heure du jour. 

376. A. UJnemometre cO: un inftrument pour mcfurer la force des 
vents. Le Dr. Lind, Membre de la Societe Royale de Londres, qui 

le 
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fe trouve aftuellemcnt engage dans uh voyage aux Indes Orientator^ 
pour des objets philofophiques, inventa un de ces inltrumens, qui eft tres 
iimple. L'on en peut voir la dcfcription, avec tout fon detail, dans les 
Tranfaalons Phikfophiques^ vol. Ixv. N^ 34. II confifte dans une efpece 
de fiphon, avec de Teau au^edans, que la force du vent fbuflanc 
dans une branche, fait monter, plus ou moins, dans Tautre branche. 
Mais, comme Tcau eft fujette a etre glacee par le froid, & a etre eva- 
poree iriegulicrement -, je crois que Ton pourra y fubllitucr du mer- 
curc, eri formant Ic fiphon, avec une courbure qui foit portion d*un 
cercle plus grand, comme dans la fig. 60 b. qui en reprefefite la 
fcftion. Lc bout j doit etre ferme par en haut, & avoir une em- 
bouchure laterale garnie d'une efpece d'entonnoir, pour rccevoir une 
plus grande quantite de vent. Le bout de la branche r fera ouvcrt : 
& c'eft dans celle-ci qu'on doit mettre une tige de bois leger, qui y 
flotera fur un petit bouchon de liege. 11 eft evident, que fi Ton fixe 
ce fiphon a Taxe de la girouette, en forte que Pembouchure, en forme 
d*entonnoir, foit toujours tournee du cot€ du vent 5 la verge legere, 
qui flote dans le bras oppofe du fiphon, doit marquer la violence du 
vent, par un mouvement perpendiculaire a Thorizon. Ainfi, il nc 
s'agira que d'y ajouter un cercle horizontal, pour communiquer fon 
molivement au crayon du Meteorographe, en toute forte de dire<5tions» 
que le vent puifie avoir. 

376. B. M^ il y a encore d'autres moyens pour obtenir le meme 
but. Car, fi Ton met un reflbrt fpiral autour de la tige de la girouette^ 
en forte qu'il foutienne un plan toujours oppofe au vent qui foufie : 
il eft evident que fa force (ou vitefle) fera connue, par le moyen de la 
differente inclinaifon de ce plan, qui doit avoir une coudde pour plier, 
plus ou moins, le refibrt ; a fin de former des marques plus ou moins 
halites, fur la planche du Meteorographe. On peut egalement em- 
ployer audi, pour le meme efFet, un petit mouliri, dont I'effieu hori- 
zontal faflc clever des poids diftcrens, dans une progreflion arithme- 
tique, pour cxprimer les degrcs de la violence de diaque vent : oii 
autrement on peut faire en forte, que ce meme axe fafle bander un 
reflbrt fpiral, qui portera un crayon, dont le . mouvement vertical 
croitra fclon les degres de la force du vent, &c. Voyez la defcrip- 
tion d'un Anemometre de Mr. Lemonofow, dans le vol. ii. des Com^ 
m^ntaires Nouveaux de TAcademie Impcriale de Peteribourg, pag. 1 29. 

376. C. 
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3 76. C. La jfig. 60 a. reprefente la feftion d'un Pluviometre. 
C*cft un vaiffeau cylindrique bien regulier, d'un pied de diametre, & 
environ trois pieds de hauteur : on le fait de cuivre rouge, ou meme 
de fer-blanc bien vernifle au-dedans & ^u-dehors. II y a une piece 
flotante b de cuivre rouge tres legere, qui eft creufe & bien foudee, 
Celle-ci porte deux fils de cuivre, ou une tige de bois leger c b^ qui paffe 
par Tanneau du foutien rf, & par le couvercle en forme d*entonnoir -, 
c'cft au bout de cette tige qu*on doit mcttre le crayon, pour mar- 
querla hauteur de la pluie, qui tombe dans un entonnoir precifement 
du meme diametre, que le cylindre mn. Cet entonnoir doit etre mis 
fur le toit de la maifon, aflez eloigne.de tout autre batiment plus 
cleve : &doit avoir le tuyau strr^ par lequel Teau dela pluie tombe 
dans la cylindre mn. II fera bon d*y employer, au-dedans, la 
valve J, quiferme Icgerement Tembouchure inferieure de ce tuyau rrr. 
Le robinet / fert pour vuider I'eau, a chaque fois qu'on remonte le 
Meteorographe. Ce robinet eft mis a une telle hauteur, qu'il refte tou- 
jours aflez de Teau au-dedans, pour fairc floter la piece creufe b. 

376. D. U Atmtdometre^ ou inftrament pour mcfurer Vevaporation^ 
doit etre compofe a peu presdes memes pieces du Pluviometre^ mars 
difFeremment difpolecs. En premier lieu, il y doit avoir un vaiflcaU 
de cuivre, comme celui reprefente par la figure 60 a. La piece flo- 
tante ^, qui eft creufe & de cuivre, porte trois fils de metal comme 
celui de la tige c bj ils paflent a travers du couvercle en forme d*en- 
tonnoir wsr : & fupportent un vaifleau de metal qui eft expofe 
iibremcnt a Taftion de Tair ; mais bien garanti de la pluie, par une 
efpece de toit, qui empeche I'eau d'y comber au-dedans« 

376. E. Onconfoit aifement, que toute ^Evaporation dans ce dernier 
vaifleau fera hauffer la piece ^, dans Tautre vaifl!eau, fans que celui« 
ci ait aucune Evaporation fcnfible, etant couvert par la piece en forme 
d'entonnoir ucsr\ & a Tabri de Taftion de Pair, & meme de celle de 
la chaleun Ainfi tous les changemens en hauteur montres par le crayon 
attach^ au vaifleau fuperieur, doivent etre attribues a Tevaporation fou- 
ferte dans ce vaifleau, qui eft tout-a-fait expofe a Taftion de Pair. 
On pourra faire augmcnter ou agrandir Techellc de ces variations, par Ic 
moyen d*un levier, comme je Tai infinue ci-defsus au N^ 373. G : 
& Ton fera porter les differens mouvemens a la planche du MeUoro^ 
graphic en prenant les precautions que la mechanique fournit, pour 
que ces variations, ou mouvemens ' ne foient point deranges ni con- 

T t fondus^ 
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fbndus^ par ceux des leviers, ou pieces neceilaires ; ou par la faotc 
de bien en ^quilibrer cbaque partie fur fon axe, &c. 

J76. F. On peut confulter )a defcription dfe Vjfimcmetre invcntc 
par le celcbre Academicien de Peterfbourg, feu Mr. Richniann> dan^ 
te vol. ii. des Namteaux Commeniains de 1* Academic Imperiale des 
fciences de Peterfbourg, page &2 r . Cec inftrument a I'avant^ d'avoir 
vn grand mouvement, avec fore peu d'evaporacion ; parceque le vaif- 
feau fuperieur, oh Tevaporation efl: cxecuccr eft charg^ ea ibrce qu'il 
refte endfonc^ au milieu de Teau du vaificau inferieur : ainli, la moiodre 
variation, caufee dans ion poids par r^vaporation, k fait montcr 
confiderablemenc dans I'eau. On peut donncr le memc avantage Ik 
celui que je viens de decrire •» mais ce fera ^ I'experience, qu^il appar* 
tiendra de decider fur cctte quaUte, qui, peut-ecre, fera coatiebaUnce 
par d'autres incoAveniens. 

376. G. Enfioy on conftrsira fur lea memes principcs le Rhdia^ 
metre^ ou inftrument pour niarquer )a hauteur pr^cife de chaque 
oiaree \ c*efl-^-dire, la auantite du Jlux & du rifinx de la mer, 6u^ 
comm* on le die, de ion ibe^ & de fon jufant ; la quantit^ dp 
la durie de chacon, & les moments oik il coramenjia, & oil il finit*. 
Pourvu qu'on puifle faire la communication (par un tuyau de plomb» 
ou par une rieole}^ cntie I'eau d'un port de mer, & la cave, au«^ 
deflbus de rendroit, pu le A^tiarograpbe efl: eraUi : il foffit d'^ mettre 
une piece flocanfie, avec un mechaniime, iemblable a celui que je viens- 
d'indiquer dans les deux articles precedens (du Pbtoiometre & dc 
It Atmidom€tre\ pour que toutes les variations foient marquees fur la 
planche du meme inftrument ; en les reduifant, par la meme methode^ 
a la grandeur prc^rdoneUe d'«2r pouce^ ou dmi-pwctf pour chaque 
pied d'hauteur, &;• 

p. S. Dmis ii moment qu9 cttte pagi mUoU tin tm p ri meif fmpprit qui Mr, A. fTMir, 

Demonftrateyr de Philof. Experimentale a Landres^ fmfoit exicuUr mm ifiece d§ Mcttoro* 
graphe Perp€tuel dans uyalUt iu il fait fts Lemons de Phyfique^ a ati di la Place 
cTHanovre. Afr. k Dr, Wood y n^a dinner aufi dis Coiirs de Med^dne. La mmviUe 
application qu'il fait, a*vic frond fucces, des Baiiu di diff^rens Airt a un groMd nombrf- 
di maladiis, m fait pas mows dhonuiur a fon favosTy qu'd la fenetratiiu di fin gink*^ 
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AVERTISSEMENT. 



LA Dcfcription des Thermametres i grande echelle, qui 
le trouve k la fin de cet Ejfai^ avoit ece indiquee dans 
le N^ 315 du Traite fur les Nouveaux Barometres ; &c 
devoit faire part de Vyfppendice au Traite fur les OSants 
e^ Sextants Anglois. L*Auteur fit preceder cette Defcrip- 
tion par VEjfaiy qu'il publie acftuellemcnt pour fe delifTer 
un peu, avcc un fujet plus agreable que la tache qu'il 
avoit entreprife ; d'autant plus qu'il s'eft trouve aflez in- 
commode pour la pourfuivre fans reUche. Cependant 
il a cru devoir imprimer le total dans le meme format, 
& fuivre le meme ordre tant pour les nuraeros des pages^ 
comme pour ceux des Articles. 







N. B. On s^eji oublie de dire au N^ 432, que 

le couvercle Qh (ou fd, fig. 52.) du tujau 

qui fert d^etul auxNouveaux Thermometres, 

ferme d vis dans la petite bo'ete de metal 

k p o m, qui a du coton dans le fond ; d 

Jin de conferver cet injlrument ferme ^ lorf 

qu^on n^en fait point d^ufage^ ^ d^empecher 

qu^il foit cajje aifement par quelqu^ accident. 

Dans ce casy la rondelle ffh, dont la feSion 

eji i dy fe trouve~ vijfee\en km: le bout 

fuperieur ii fe trouve alors en n n : ^ 

ranneau g les ferre 4 vis, ajfez bien^ pour 

que le tuyau exterieur ^ Pinterieur foient 

fans aucutt mouvement^ comme s^il n^y 

avoit qu^un feul tuyau. 
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ADDITIONS ET CORRECTIONS. 

JE dois a ramitie de Mr. Js. Watt les r^marqoes fnivantes, far les ^prenves 
que je iui commaniquai de cet Ejfai s mais je D*eQ ai point profite daos lear 
place refpeftive, parcequ'elles n'anriverent qu* apris llmprefOon de la derniere 
page. Les voici : I. Que la chaleur Ji>€cifique de la vapeur de Tcau, eft 6galc \ 
600 degres de Fahrenheit : & II. Que ibo expanficfi, lorfque la chaleur fenfible 
eft a 21 60 degres, eft a celle de Teau, comme 1800 \i. Je fuis fi perfuade de 
Texa^litude & ing^nuite de Mr. Watt, que j'abandone entieremeot Ic doute 
cxpofe a la fin du N*4i8. ^: & j*adopte rexpllcation du phcnomene de IVtf- 
^atiofi des vapeurs^ comme dependant tout-a-fait de I'attra^lion entre les ptrti- 
cules de I'air, & celles de la vapeur, &c. III. Mr. Watt croir, aufE que moi 
(N^403. C,)y que la chaleur fpecifique de la vapeur de la glace, n'eft pas moin- 
dre que ceile de It vapeur d« Teau bouiilante. IV. Que le Dr. Irvine de Gfaifl> 
cow, avoit deja refolu le Probleme 4™* du N** 406 : Sc avoit tronve, que la 
chaleur fpecifique du melange de I'eau avec VacUle vitriolique, etoit moindre que 
la fomme des chaUurs fpicifiques de ces deux fluides avant leur melange. On 
voit par le N° 418, que c'eft exadement ce qu'on y a avanci. V. Enfin, que 
le Dr. Black avoit deja parle du phenomene du N** 419. D, quelque port dans 
les TranfaElions Philo/ophiques. Je trouve fon Memolre dans le vol. Ixv. p. 128 : 
U je fuis tres charm6, que Texplicaiion que j'ai donoee de ce ph^notiene 
(N^ 419. D.), n*eft point contraire a celle de ce grand Pbilofophe. Car le pedt 
jnouvement inteftin, auquel il y attribue Teffet de Izjixite de l*eau poor fe 




N« 419.(7. 



N. B. Je dols au Dr. Crawford la theorie que j'ai expofee daiu le ir4I9t B. 
EUe eft trop ingenieufe pour ne pas en nommer I'Inventeur. 
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FEU iL^MENTAIRE, et de la CHALEUR des CORPS. 
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37S. T ES recberches {ur \2l cbaUur ahfolue \ ou, pour mieux dire, 
I ^ fur le feu eUmentaire^ qui entrc dans la conllitution dcs 
corps phyfiqucs, mcritcnt toute rattention dc ccux, qui cultivenc 
la, Philofophie NaturcUe. ^ C'eft a la publication de Tcxccllcnt 
Oiivrage du Dr. Adair Crawford, fur la cbaleur antmahy 6c fur 
VigmiioHj ou infiammafron des carps (qui, felon lui, dependent routes 
deux, d\in fml &? mime prhtcrpe)^ qu*on doit la naiflance dc cette 
branche de Phyfique, c^ui, par la nouveaute & ^evidence de fes prin- 
cipes, ne manquera de i aire unc epoque diftingu^e dans la Philofophie 

Modeme. 

t 

- 379. Unc d6co«verte heureufe du Dr. Blacky Profefleur de Chtmic 
a Edimboufg- (eu phicdt de Mr. WHcke, Profefleur; dc Phyfique il 
Stockholm), fut le gcrme de la theorie lumineufe, que le Dr. Craw- 
ford pr^fenta au Public fur cc fujet. On lui dcMt (avoir bon gre, pour 
avoir franchi le pas, en nous introduifanc dans un pays d^une ctendue 
& d^une fertilite immenfe, puiPque tous les corps y v^gcirnt ; n^ais 
encore incuke, fautc tfavcwr it6 connu jufques ^ prefenc Pour cc 
qui regarde I'henneur de la decpuverte, s*il y en a dans lepur hazard 

Uu des 
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des fairs phyfiqnes •, on ne fauroit dourer, qu*il n'apparticnnc entlere- 
mcnr au Profeffeur Sucdois. Car c'eft lui, qui non fculement rrouva, 
- independamenr de tour autre, ce phenomene ; mais aufli le rendic 
public, il y a long terns, dans Ics T^ranfaSiions ou Memoir es de P Academic 
de Siockbobn •, comm' il paroit par le Traire De Aquis artijiciose calidis 
du fameux Profcflcur de Chymic a Upfal, Mr. Tobcrn Bergman, qui 
y fait mention de cette decouverte du Profeflcur Wilckc. C'eft a ceux, 
qui publient leurs propres decouvertes, & meme celles des autres, 
que le Public en eft redevable. 

380. Jene m'arreterai pas fur ce,qui fait Tobjet principal dePOuvrage 
ci-defs&s, du Dr. Crawford -, parcequ'il eft entre les mains de tout Ic 
monde. II fflt fi g^neralement gour^ & fi avidement demande de 
toutes parts, que TAuteur en va donner inceflfamment la feconde edl* 
tion, la premiere ayant ere epuifee en peu de mois ^ & je me flate; 
que le Dr. Crawford n'y laiflera rien a defirer, tant pour la correc- 
tion de la preflc, que pour la clarre & Tetendue des Propofitions. Car 




grand 
monde. 

381. Cette circonftance m*engagp a publier ici un petit Effaiy furies 
principes de cette nouveJle dodrine -, a fin de m'epargner la peine d*en 
faire le meme recit par ecrit a mes amis, qui ne font pas a. nnueme de 
les compnrndre, faute de connoirre la langue Angloife, ou a caufe du 
pen d'erendue que TAuteur a donn^e a I'expofirion des principes nou- 
vcaux de fa rheorie. Je racherai d'ien parler avec route la pcecilioii 
qui me fera poflible : & je me flare, que je ne m'ecarrerai pas des idees 
qu'il a expofees. Nfais j'agirai avec la liberte, qui m*appai:tieoc la- 
delsus, en m'exprimant (elon ma manicre de les concevoir*. 

382. Le Dr. Crawford a parle d'une nutniere problematique fur la 
queftion : (i la cbaUur abfolue (ou \c feu) eft une iubftance fui generis \ 
ou fi elleeft feulement une qualite, ou nK)dificatitm des autres fub- 
ftances. La grande modeftie de TAuteur I'a . port^ f^uis doute, a 
ne pas dclivrer fon opinion fur cet arricle ^ mais il rae paroit indur- 
bitablement etabli, par toutes les experiences, qui fervent de bafe a 

certe 
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cctte thcoric, que le feu eft un element, ou fubftance fui generis ; & 
jc prcndrai cctte affertion, comm' un fait dcmontre, daos cc aue je 
vais dire fur ce fujet. 

Definitions. 

T. 383. La cbaleur ahfolue eft le feu 61ementaire, qui ie trouve re- 
pandu dans tous les corps phyfiques. 

II. 384. La chakur fpecifque eft la quantite de la cbaleur ahfolue^ 
qui appartient a chaque element, ou particule integrante, d'un corps 
quelconque dans un certain 6tat : ou, en autres mots, eft la propor- 
tion numerique des particules elementaires du feu, appartenances a 
chaque partie fpeciBque d'un corps quelconque fous une forme de-> 
termince. Voyez leH^ 4.H.A. 

III. 385. La cbaleur fenjihle eft Pexccs (proportionel) de la quantite 
de la cbaleur abfoluCj qui s'accumule (par une caufe, ou circonftance 
quelconque) fur la quantite de la cbaleur fpecifique de chaque corps. 
C'eft elle qui agit fur nos fens^ ou qui produit les eSets fenfibUs 
fur les corps j comme, par exemple, fur le Thermometre, &c. 

386. N.B. I* La quantite de la cbaleur abfolue^ qui s*accumule 
dans un corps, & qui fait fa cbaleur fenfible^ eft toujours proportionelle 
a la quantity de la cbaleur fpecifique de ce corps : mais, il n*y a que 
Taccroiflement proportionel fur chacun de ces elemens ipeciHques, qui 
en foit proprcment la cbaleur fenftble. Comme, par exemple, dans 
deux corps a b^ dont la cbaleur fpecifique eft comme 4 a 2 : fi le premier 
re(oit 8, & Tautre 4 quantites 6gales, d'accumulation de cbaleur abfohti', 
tous les deux n'auront que deux degres de cbaleur fenfible ; parce- 
que la portion, ou Taccroiflement de chaque element du feu fpeci- 
fique de ces deux corps, n'eft que — i=-^=a. Voyez Ic N^ 41 i.A. 

386. A. N. B. 2^ La meme quantity de cbaleur abfotue qui s^accu- 
mulera dans un corps, caufera d'autant plus de cbaleur fenfible^ que la 
quantite de fa cbaleur fpecifique kra plus pedte : comme, par exemple, 
la quantity 8 degres^ dans le corps a (=4) caufera feulement 2 degris 
de cbaleur fenfible: mais la m^me quantite de 8 degres dans le 
corps b (=2) fera une cbaleur fenfibk egale a 4 degres. Parceqtie 

-^=2: &-^_4 ^gg^^ 
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386. 5. N. B. 30. On voit bicn parces definirions, auela cbaUmr 
•ahjolue ne differe poiot des autres deux cbaUurs^ que feulemenc dans 
les circonftances. 

D O N N E £ S. 

387. 1. La cbaleur ahfblue peut ctre accumulec, fur ks corps, au-dela 
de la quuntit^ dc Icur cbakttrfpecifique. Ceci n'a befoin d'etre prouve ; 
& tout le monde le fait par experience. 

388. II. La cbaleur fenfihle fe repand egalemcnt, dans tous les 
corps, oii elle fe met, pour ainfi dire, de niveau -, pourvCk qu'ils foient 
dans les memes circonftances •, & qu*il y ait le terns neceflaire pour 
former cet 6quilibre. C*eft un fait g^neralenficnt conn6. Le grand 
Boerhaave 6tablit ce fait j & perfonne n'en doute aujourd*hui. 

389. III. Le nermemetre de fnercure^ mefure, par fes degres, la 
quantite dc la cbakur fenftbk des corps. Cette aflertion eft zStz 
evidente par les Definitions, & par la Propofition V^. Mais on peut 
voir la-defsiis les experiences de Monf. de Luc, au Chap. ii. N^. 422, 
& fuivans^ de fon Ouvragc fur les Medtficaiions dt V4tmofpbere. 

389. A. Voci une comparaifon, qui aidera a fixer Tidee de ma ma« 
niere de concevoir ce fujet. Soit un vaifleau c communicant avec un 
autre vailTeau d par un tuyau : & que les furfaces horizoncales de leurs 
ibnds (bient dans la proportion dc 4 i i. II eft ceruin, 1^, que U 
quantite de Tcau, qui y Icra jett6e, fe divifera toujours dans la meme 
proportion : 2*», qu'clle y fcra toujours au meme niveau : ^^ qu'elle 
aura toujours la meme profondeur, non obftante la proportion de 4 a i : 
& 4^, qu*en verfant I'eau de chacun de ces vaifleaux dans un autre -, 
le niveau, qui fera forme dans ce dernier a chaque fois^ aura une 
profondeur, dont la proportion de la premiere, du vaifleau r, fcra a 
celle, fbrmee par Teau de Tautre vaificau J, con)n)e 4 9i i. 

389. B. Done, fi chac^ue efpece de corps phyfique conrient un ariain 
nombre de particules elementaires, capables de ricevoir (ou attirer^ fi 
Ton veut) la cbakur abfolue : le nombre de ces capacitcs fbrmenc (« 
conftitution fpecifique : & les pheoomenes des deux chaleurs, j^/q&itf 
& fenftbk^ feront exaftcment \t% memes, que ceux de la comparailom 
que je vicns de donncr. 

I Pro- 
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Proposition I". 

390. La chaleur fp^cifiquc des corps homogenes cfl: proportionelle 
a leur malTe. 

N. B. Quoique cette Propofition foit contcnue, pour ainfi dire, dans 
la Definition IL ; en voici cependanc quelqu' eclairciflement. 

Preparatiov. 

391. Experience L Prenez 10 livres pefantes (=?a) d'eau a 140* 
i^m) du Thermomecre de Fahrenheit : melez-les avec loib (^^=a) 
d'eau a 40** (=:») : la chaleur (=f) du melange fcra Qodcgrcs. 



39 1. Experience IL Mclez 8 Vb (=^) de glace i ^t° {=^m\ 
Avcc alb (s=i) a 22^ (=^») • 1^ chaleur \:^c) du mdlangp fera 30^ 

Demonstration. 

393. Nous avons dans le premier cas9lorfqueic;sinaiS:$ &nt egale^ 
am+an _^^ ^ ^^ jiw-f-tf nn 2 tf ^. C'eft-a-dirc, c^ 41: ^ m^^n : % a. 

Done la chaleur fpecffi^e d^s corps eft i:Qiujows(avant & apres le me- 
lange) proportionelle a leur made. 

394. De inSme, nous srons, dans le fecond cas, 
y^ —c^ Done am'\-bn'=iac'\'hc'^ d'dii il fuit que ^ : i : :am+in: 

c-^-b. Ce qui revient au meme. 

• 

395. N.B. II faut avoir egard \ 50U 6 circonftances, lorfqu'on 
fait ces experiences ; pour ne pas faire entrer, dans les r6fultaitS9 fes 
variations qui dependent des caufes concomitantes. 

1^. II faut calculerles dechets de la chaleur, dans ces melanges, qiii 
vienncnt de la difFerente temperature du vauQeau, du corps du Ther- 
mometre, & de fon 6chelle. C*eft, par la proportion de leurs malles re- 
i|pediv^, qu*oo fait cette corre&ioti. ■ 
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2^ I#a difference temperature de ratmofpherc, lorfqu'clle n'eft pas . 
^ale a celle du vaiffeau qu*on employe, dans ces experiences. . 

3°. La drfference dc la chaleur fpecifique du mercure.du TTiermo- 
metre, & de la matiere dont il eft compofe. Pour pr^venir la peine • 
de cette correftion, il faut employer toujours des mafles aflcz graodes, , 
pour rendre infenfihle cette petite quantite differentielle* 

40. II faut obferver les moindres variations de la temperature de .- 
chaque melange ; non ieulement par des dogres entiers du. Thermo- 
metre -, mais par des parties aliquotes de fes degres. Autrement il ne 
fera pas poflible de reconnoitre la variation de la cbaleur fenfibki qui i 
rcfulte du melange des corps, dont le» cbaleur s ffecifiqua nc-diflfcrcnc . 
pas beaucoup^ 

50. II faut, enfin, avoir 6gard a la chaleur, qui fc perd dans le terns . 
qu'on employe, \ faire ces experiences. Lcs^Thermometres, dont je r 
donnerai tantot la defcription, fervent a empecher, du moins en grande / 
partie, les erreurs de tres deux demteres circonftances. Quant a la ie- 
conde, il eft bicn aife de I'eviter toujpurs : mais pour les depx autres, , 
c'eft i Tobfervateur qu'il tiendra de les mettre en ligne de comgte. . 
V<iyez la ftxiinu circonftance au.N^ 41 1 ch-dejfous. 

PlV O'P-O s-i T I o N- II**V 

396. La cbaleur fpecifique de deux corps^ quelfconque, eft en raifin . 
inverfe de la difference de la cbakur ftfifibie dif^X^xkx melange, a celle de 
chacun d'eux avant d'etre meles enfemble. 

Pr B P AR AT ION, 



397. ExPER. III. Melez itt dc glace (=») a 32® (=«), ^vec 
lib d'antimoine diaphoretique lave (=^ a 22® (=»)• k degr6 dc 
la cbaleur fenfible dans le pr6mier moment du melange, fera 
30®.(=:r.) N.B. Je prends, pour la plupart, des notnbres rondsy au . 
Ueu d(^ fraSlions. 

Demonstration. 
397. A. Par le N^ 394 ci-deis(^, nous avons *" ," =r: d'dJk 

il fuit que ^ m+^»=tf ^-f*^^ ^^ ^ ^^'^^ ^ w — tf f=:J f— i n : 

2 d'oJi 
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d^oii Ton tire cette proportion a:d : : c — n . tn — e % c'eft4-dirc, . 
a^: d: : 30 — 22 (=8) : 32—30 (=2). Done la chaleur de Veau glacie^ 
eft a cAX^dtY aniimoine : comme 8 a 2 ; ou comme 4 a i. Mais ce 
r^fultat eft Ic meme dans le cas du N^ 392, lorfque les deux corps 
ecoiont homogenes. Done la chaleur fpecifique dt& eorps heterogenes, &:e. ^ 

Application Generalb. 

398. Par eette methode on peut decouvrir la proportion dc la cha- 
leur fpecifique d'lin corps, relativement a ceUe d*un autre. \Jeau pa- 
roit la matiere, la plus propre pour fervir de terme de comparaifon. 
En voici la methode- ChaUffez chaque corps, dont la maffe (Ic 
poids) (bit egale il celle de Tautre, a des degres difierents de tem- - 
perature : melez-^les enfemble : 8r, aptes avoir fait les compenfations 
ou corrcftions du N® 395, prenez les deux differences de la chaleur, . 
qu'elles avoient auparavant, a celle qui fc fait fentir dans le premier 
inftant du melange. Si ces differences font egales (ce qui pcut-etre • 
n'arrive jamais, que dans les corps homogenes), leur chaleur fpecifique 
eft la meme; Mais, fi elles ne le font pas -, leurs chaleurs Jpecifiques - 
fcront en raifon inverfe de leurs differences rcfpeClivcs. Voyez x>i- 
deflous la methode de Mr. Kirwan, N"" 411. D. . 

398, A. Ainfi Ton voit, dans le N** 391, qu*cn prenant des maflcs - 
6gales : 

Dificrences. 

La premiere quantite d'eau etoit a — • 140®? -^ 

La chaleur du melange — 90® ^ 

La chaleur.de la feeondc quantite . — 40® i 
Done leur chaleur fpecifique eft 6gale. 

398. 5. Mais, dans rexemple du N^ 397* k refultat eft fort dif- 
ferent: favoir^ 

DiAerenccs, . 

Chaleur de la glace ^ — — — 32®? ^ 

Chaleur du melange — — — 30° 5 

Chaleur dc Vantimoine diaphoretique lavi ^- 22® -^ 

Done h chaleur fpecifique^ ou \c feu (limentairey contend dans hLglace^ eft 

a eelui contend dans Vantirmnc diaphoretique lavi j comme 6 k 2 % , 

oa. comme 4 a i. ' 

398. G... 
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398. C. Nous voila arrives a pouvoir reconnoitre la chaleur refpeSiwe^ 
r cu la proportion refpeftive dc la ^hakur fpicifique des corps . . . ! II eft 

inutile de remarquer les avantages infinisj' qui refulteront de ccs rc- 
cherches pour la Phyfique en general ; &, en particulier, pour la Me- 
decine. L*ouvrage du Dr. Crawford en eft deja une preuve. Monf. 
Kirwan, Membre de la Societe Royale de Londres, a fuivi, avcc 
beaucoup de genie & de fucccs, cette nouvelle carriere philofophique. 
Je donnerai bientot (au N®, 410.), Jun echantillon de la chaleur fpe^ 
cifique de differens corps, que le meme eftimable Philofophe m'a 
communique; & dont lui-tfieme a augmente conGderablement Ic nom- 
brc, & repete les eflais. :^Je me flare,. qu*il donnera bient6t au Pub- 
lic un Traite fur le feu^ qui furpaflera tout ce que nous avohs fur cetle 
matiere. Les vues qu*il a.eu fur ce fujet, les raportsqu'il y a d6cou- 
verts, & les confequences qu'il en a deduites, jettent la plus grande 
lumiere fur cette branche prodigieufe de la Phyfique modeme 

Proposition IH"*. 

399. La difference entrc la cbaieur fpecifique d'un corps jlmde^ & 
c cellc du.mtmc corps dans un eta t yj?/r/fc (c'cft-a-dire, dans un ctat 

de cryJlaUization^ Jixite, ou durete\ eft fort confiderablc. Cc foot 
; les faits. qui en pcuvcnt donner la 

Demonstration. 

400. Exper: IV. Prenez ife de Teau, a la temperature de 162^1 
melez-la avec i lb de glace pilee a la temperature de 3!** : agitez Ic 
melange tout de fuite, pour que la glace loit fondue : & la tempera- 
ture commune ne fera plus que 32®. Done Iz, chaleur fpecifique dt 
Teau fluide eft de 130** (=162 — 32), plus grande, que ccUc de la meme 
eau glacee. 

400. A. Cette experience eft confirmee encore plus, en prenant de 
IVau a 32°, avant qu'elle foit glacee, &c la melant avec une quantite 
6gale a 162*: car, dans ce cas, la chaleur du melange eft 97% 
comme dans le N° 393 : c*eft-a-dire, c \ a i \ m-^n :2 a. 

401. On affirme,que le Dr. Black d'Edinbourg, trouva dans lecas 
dont il s*agit, une difference de 147% au lieu des 130*^, que le 
Profefleur Wilckc avoit trouvee dans les memes circonftanoes. Mais il 

;. paroit, felon le raport du fameux Bei^man, que cetce difference 

n'6toit 



JKSr LA CHALEUR. 173* 

n*^it que 72® du Thermomctre Sucdois, 6galc a 129,6 de Fahrenheit 5 
car on fait que leur raport eft conune 100 a 1 8o. Ce fera \ la fuite des 
experiences bibn repfcees, qu'on faura decider, fi le Dr. Ecoflfois z 
mieux obferve, que le Profefleur Suedois. 

402. Selon les Aleves du mdme cel^bre Dr. Black, la quantiti 
di cbaUur qui fait la difference entre les deux ckaleurs fpkifiques d*un 
meme corps dans Teut Atfoliditi (de fixile), & cellede fon etat fluide^ 
ou de vapeur eft appellee cbaleur Uuente. Mais il eft evident^que 
cette quantite n'eft pas latentey puifqu'elle produit Teffet fenfthk de 
ftuiditt&c de vapeur : & meme on eft parvenO \ reconnoitre, par l*ex- 
perience, la quantite de cette cbaleur. D*ailleurs, les mots latente^ 
ioibii^ ou accuitej feflemblent trop au langage des P^ripateticiens. Ce- 
pendant il eft permis ^ tout lemonde, d'adopter les niots qu'on veur, 
pourvit^ qu*on en explique le fens. Voyez le N^ 41 1. C» 

403. On aflure que le Dn^Irwine, Profcfleur de Pfailofophie 
a Gliafcow, a fuivi cette theorie par de^ experiences repetees, mtes 
expr^: & qu'il a demontre, par une itiduftion •' bien fondee, que 
cene-ci eft une Loi univerfelle : c'eft-a-difei que les corps ftuides con* 
Henneht plus de chakur que les mimes corps^ lorfqu'ils font dans un 
etat de fiUdite\ & que les roemes corps en -etat de vapeur^ peuvent 
en retenir encore d*avantage, que dans r6tat.de funple fluidite: 

404. yf.' Je nefii pas, s*il y a des preuves direftes, fondees fur des- 
#xp€nences bieo decifivcs, par Idquelles il foit dennontrl, que la v»^ 
peuTj par exemple de IV^ir, contient la grande quantite de cbaJeur 
Jpecijiquej qu'on alRrme etrc environ 900 degres^ au-deti. de celle de 
\*€au dans Ion etat de ftuidite. On aiTure qu'il y a eu des ejq)6rieoces • 
faices en Ecofle, qui determinent ce fait interelTant : & qu'bn les a an? 
noncees en quelques Cours de Cbimie. Mais ccux qui en parlent, ne 
font point d'accOQi dans leurs raports. II y en a uh,.qui, pluszel6 
que foD maltre pour I'iivanceniept des connoifiances humaides, pubfia - 
un Effai Air ce fujet, oii il declare, que la vapeur de 1-eau rilrement 
eft pluschaude que Veau bouiUanti-^ quoiqu'il y ak ygo^ dcebakur Id^^ 
iente. \oy^ An Inquiry int^ the Efftlisof Heat^ London 1770, ir> 8va, 
page 48 &c 49* Un autre plusnioderjie, le Dr. Leflic, aflbre, d^apr^ ks 
caiGiils de deux Profefleurs cel^res d'Eodfle, que lia cbalemr latenNi 
ou, felon mes idees, la ibakur fpidfique dalivapiHirde Feau Vajufqu^d 

X y 800*-' 
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"Soo®. Voyez Ton Ouvrage, Inquiry into the Caufes of yhimal Wedi^ 
London 1778, in 8vo, page 320. Enfin, un jeune Philofophc m*^ 
dit dcrniercmcnt, que cettc difiercncc ctoit pres de 906 degris. 

403. i9. Peut-etre fuffiroic-il de mettre le Thcrmomctre duN°4i i: F. 
dans la. paftie lup^rieure d'un alambic, ^ oik Ton fait la diftiUatbn de dif* 
fcrentes liqueurs, pour determiner cc point. Ce proccde eft fort aife : 
mais il faudra employer beaucoup de precauticyis, & la plus grande 
attention, induftrie & affiduite, pour n*en etre pas impdfe dans les re- 
4iiltats de ce genre, dont on ne connoit pas encore aflez bien toute 
Ja manipulation jiecelTairc, . pour rcuffir avec furete. 

403. C. Autant qu'on oeut j^gcr d'apres Cc, qu'on connoit de cer- 
tain fur ce fujet, il eft tres probable, • que Ja cbaleur fpecifique de la 
vapcur AtVeau^ eft beaucoup plus grande que celle du meme/i^/^« 
avant d'etre reduit en vapeur. Car, on vient de voir (N° 400.) qu*il 
y a redlement y^h de 130® de difference entre Tetat de h.fluidiie de 
VeaUy & celui de fa fixite, lorfqu*elle eft glacee. On fait, d'ailleurs qu'ert 
f^t d'eledlricitc, la vapeur de tTeau peuc en recevoir une quantite 
beaucoup plus conCderable, quel'eau meme dans fon etat. de fluidite^ 

* comme le grand Franklin TafErme, felon la citation du Dr. Lefliei 
dans le Traite ci-defsus, page ^25 : . &,par une efpece d'analqgie, il 
eft tres probable, qu'il y en aiic aufli'.plufieurs degres de difference 
cntre la chaleur de Teau fluide, &c celle de Teau en vapeur. II refte 
^ favoir, fi toutt h vapour^ naeme celle qui 6'deve afraid de la 
glace^ fe trouve dans lexasd'avoir aulTtun fi grand d^od de chaleuri 
Celui-ci eftun.probleme des plus intereflfans: 6c ilea fort a defurer, 
qu*on en puifle obtenir une folution complete. En attendant, je le 
fuppoferai comme decide, dans ce qui j'aurai encore a dire, pour le 
prefcnt, fur ce fuj^t. 

404. Je crois neceflaire d'ayertir ici* que Teau prend touJQur^ 
quelque terns pour devenir gl^ee» aprea qu'elle a acquis le degre 32^ 
de Fahrenheit : meme elie va quelquesfois jufqu'au 27 degre^ avant de 
fe glacer tout-a<rfait ; mais auffitot qu'elle eft fixee^ aloi^ . sik ie met 
au ^z'^.digre. La raifon en eft, qu'elle doit depofer, entre les Qprps 
^nvironants, les i^o degres 6c fa cbaleur fpecijquey, zv^nt de.pQUvoir 
devenir iblide en fe glagant : ce qui ne peut fe faire, que gradueU^ 
jnent, pepdant quelque jiuervallc fertfible. de terns. . .,, . . 



404.^ 
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404. A. II y a un grand nombre de phenomenes, qui dependent de 
cette loi. Par cxemple, la folution d*un fel neutre, qui eft pret a 
cryftallizer, (i on la prend avec la main, en lui donnanc une petite 
lecoufle, la cryftallization fe fait a Tinftant ; mais on fent dans- la 
main une cbakur fenfibk^ qui eft le furplus de la fpcijique^ dont \i 
folution fe dccharge, pour paflcr, de la forme fluide^ a Tetat de folidite^ 
ou fi Ton vcut de fa fixite. Vqyez ii? N® 419. C &c D. 

405. II eft fort naturel de conclure de Texperience, produite dans 
ce Probleme (N** 400.)* que, fi Ton pouvoit avoir une livre pefante de 
glace a 130*" au-deflbus de la congelation (du 3^ degri de Fahrenheit) j 
&qu'on la meloit enfemble avec ilb d*cau J 32 degres-, mais avant 
d'etre gelee {N° 400A. & 404.) : dans ce cas, fi on la remuoit tant-lbit 
peu pour que le tout fut glace, alors on ne trouveroit d'aucre degre 
dans le melange quelle 3 2"*^ -, parcec^ue la livre d*eau doit perdre toute 
la cbaleur fpecifique dt ion etat de fluidite, la quelle, felon ie JPro^pfleur 
Wilcke,eft de 130^ (ou 129,6°) pour prendre la forme folide. Ceux-ci 
feroient communiques a la livrg de glace: &, par ^onfequent, les diu,>g 
livres, ou malTes de mati^re, feroient exa£tement 332 degres. 

Problem^ IV. * 

406. Determiner la qttaniUe abfolue de la cbaleur fpecifique d'un 
corps, qui eft fufceptibje des deux etats folide &c fluide ^^ felpn la mefurc 
comnxunc du Thermometre. 



P R E P AR ATi ON. 

407. Cherchcz la difference de la cbaleur fpecifique de ce corps dans 
fes deux formes (par le N^ 400) : cherche? aufli la proportion rela- 
tive de la cbaleur efpecijique de ce corps en chacune des deux formes 
(N** 396 &41 1.) "• & 1« produit par chacun des deux termes, fera la 
quantite abfol.up de chaquc cbaleur fpecifique. 



176 SUR LE FEU ELEMEN^AIRE 

Djtif«0N8TRAT10N« 

408. Que la chaleur fpecifiqve de Veau (==x), foijt a celle de la ^$ 
i^y\ comme 10 : a o, felon 4u'<Hile verra par la Table ci-d^us 
Ji^4 JO. Et foit la diflfercnce 129,6^ dc ccs deux chajeurs refpe&i™ — - 



Nous avons (N^ 410.) ' ~ — ^ ^ : jr : : 10 : 9 
& nous avons audi (N^ 400.) — x^^zza 

d*o6 il fuit, que — — — ;r=tf-j-y 

ainfi, en lubftituant, on a — - a+y : y : : to : g. 

done — . — . — 9^+9y^=^^oy 

c'eft-a-dire — — 9tf=iojf— 97==^ 

de m£me on a, en fubftituant, — - x : x— -^ : : 10 : 9 * 
done — * — — 9x=riox— lotf 

c*eft-i-dire — — 10 ir=xo x— -9 x=:;r 

On voit done, 1**, Que T^^ j^'if contient 10 fois 129,6®: c'eft-- 
a-dire, 1296 degres dtcbaleur fpcifique^ ieton Pechelle derahrenheit* 

Et 2®, Que Ic glace contiento fois 129,6®: c'eft-a*dire, 1166,4 
degres de chaleur fpecifique^ ieloli la m&ne 6chelle. 

408. if. Si Ton calcule cette quantity d'apr^ la diffo'ence de 14P 
degrisy qu^on dit etre celle trouv^, p^ quelaues experiences, entrc la 
gUce 6c Teau fluide : dans ce cas, la quantit6 abfolue de la cbdletar 
fpecijlque de Veauj iera 1400 degris\ 6c ceUe de la gkce 1260 degris. 
Mais, felon le raport du Dr. Leflie (page 3x3 de fon Otmrage dd3i 
cite), cette diflfercnce qtfil dit avoir etc trouv^e par Ic Dr. Black, 
eft de 147 degres % ainfi la chaleur fpecifique At Veauflmdej pourroit etre 
1470 d^es \ 6c celle de la glace 1323 degrfs^ comme ceux mefuf€s 
par r^chelle de Fahrenheit. 

409. Je dois au meme Mr. Kirwan, deja mentionn€ ci-defifis, la com- 
munication de cet important Probleme: & je profite, de cette occafion, 
pour lui temoigner ma gratitude, par les lumieres que Je dois a fon ami- 
ti£,^r cette matiere. C'eft audi k la c^erofite philoiophique de ce Sa- 
vant, (jue je dois la communication de la Table fuivante : dont cepen- 
dant» il n'a pu garantir Pexaftitude en tous les articks, qui y font 

contenus i 
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contcnus ; parcequ'il n*en a point repece, qu'une parde de ocs ex- 
periences. 

410. fable des Raports de la Chaleur Specifique, ou Feu Ele- 

mentaire, conienu en diffirente^ Subjiances. 



L>au commune 

Glace (eau glacee) 

Mercui-e, dont la p^fantcur fp6ci» 1 

fique 6toitiri39Soo,d*apres huit > 

ou dix experiences - - J 
Le fer - - • 

L*£tain ... 

Le plomb . • • 

Regulc d'antimoine 
Chaax da r^oule d'antimome^ ou") 

antinnoine mapkorctique lave J 
Chaux de fcr - . - 

Chaux d*etajn 

Cbaux de plomb - - - 
Chaux d'ttaln & de plonibj calcines') 

enfemble - - j 

Cryftal d'Angleteire, om flint-glafs 
Terre-cuite, ou grais 
Solution de Aicre bnm 
Hutle de ter6binthine 
Huile d'oliTcs 

Huile de lin - - - 

Huile dc baleine (Jpermaceti-oil tn'^i 

Anglois) - - - J 
Solution cm felcommun| (i part "> 

de /el en S part. d>au com.) y 
Sol.deiiitre j (i p.decefelen Sp.d'eau 

Solution dn fel dc Glauber (i;^) 
Solut. du creme de tartare (jj^) - 



lyOOO 

0,900 

0,03 J 

o>ii5. 
0,06^ 
0,050 
0^86 

0,220 

0,320 
0,096 
0^61 

o,ioi 

0,174. 
0,195 
1,036 

0,710 
0,528 

0,83* 

)o,646 

0,728 
0,765 



0,798 
o»844. 



o,64f 

87,000 
18,670 

0>270 

o»734'V 
0>75t 



Solution de fel ammoniac / i.\ 

Solution de fel d'Eplbm (i)'*' - 

Solution d'Alun {—^ 

Air dcphlo?iftique 
Air atmofph^rique 
Air fixe 

Solution du vitriol de ^«r(^) - . 

Acidevitriolique,dontla p^Snteur*) 

rp€ci6que=i,885 - j 

Aade vi triolique bnin ,c*efl!-I-dire, 1 

phU^iniqui^ dont la peianteur > 

rpecinquez=:x,S72 - - 3 
Hmie de tartrr, dont la p^aiite«r7 

fpccxfiquer= 1,346 - J 

Acidenitreux pale, & d6phlogiflique 0,844 
Acide nitreux rouge & fiimant,7 

doivt la p^ianteur fpec. 1:11,355 i ®>57* 
Acide marm fumant, ddnt la pl^7 

fanteur fp6cifique=: 1,122 - J 
Le foufre - . . 

La foye volatile de fimfr^ dont la") 

pefaiiteur fi)^cifi^ue=:o,8i8 - 3 
Vinajgre fort* dc vtn-rotige 
Vinai^re concentre diftille 
Alkali volatil cauftic, dont la pe*7 

fanteur rp^ifique=o,997 * J 
Alkali volatil doux^ 
Efprit de vin re^ifie, dont la p6- 7 

lanteurrpecifique=:o,783 - 3 



o,68o- 
0,183 

0,103 
o,7ot' 
i>t5t 
ijOS^ 



411. Lorfqu'il s'agit dc decouvrir la chaleur Mcifique d'un fluide 
quelcoiique,& particulieremmt lorfqu'on tmp\t>yc la methode indiquee 
dans le N^ 398 •, il faut prendre le dcgre moyen indique par leTner- 
mometre, mis au fond du melange, & ^ fa furface. Car il y a toujours 
quelque difference dans la temperature de ces deux endroits, pendant 
les premiers moments du melange de deux fluides a diff!^rentes tem- 
peratures ; les parties les plus chaudes prenant le defsiis comme plus 
rarefiees ; &: les plus froides tombant, par leur poids, vers le rond 
du vaifleau. 

411.^. Lorlque j'ai avance au N^ 384 & 385, qu'il y avoit dc la 
diffirence entrc la chaleur Jpicifique & la cbaleur feriibk^ en ce que la 

Z z premiere 
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premiere n*^tok pas appergue par nos fens, ni par le moyen du Thcr- 
mometre ; je n*a^ parte que des faits : & je me^ flate, que le Lefteur 
ne me chargera pas avec Tincoh^rence ou contradiftion, d'avoir deni^y* 
dan$ Je N^ 402, que cette chakur fpicifiquey ou, pour mieux dirCy 
la difference entrc la cbaleur fpicifique de deux etats d'un meme corps, 
etoic proprement latente dans le vrai fens du mot. II faut, done, 
cjue je difc encore qudque chofe la-deisils, a fin d*expofer mes idees, 
ou, ii Ton vcut, ma theorie fur ce fujet 5 & de montrer, qu'il a*y a 
point de contradidtion dans ces deux alTercions. En voici la fubftance. 

4il.£. On vient de voir, par la Table precedence, que la cbaleur 
fpecifique de Viau fiuide^ eft a celle de la glace comme 10^9; &, tan- 
dis qu'il paroit par Ics experiences du P^ofeflcur Wilke, qu'il y a ef- 
fcftivement 129,6 degres de difference entre les deux etats de ce corps, 
k Thermometre ne nous montrc, qu'a peine un degre de difiercnce: 
c*eft-a-dire, la glace eft a 32 degres de Fahrenheit j mais a 53 degris^ 
(ou meme plus bas) nous crouvons, que Teau eft fluide. 

411. C. II eft done evident par ces faits, i^. Que ni nos fens, nf 
nos inftrumens (les Thermomctrcs) ne nous montrent pas la grande 
difference de la cbaleur fpicifique des corps, qui font dans une forme 
determinSe ; parcequc toute cette quantiti de chaleur eft employees a 
foutenir ou conftituer la former ou Vetat de ce corps. 2®, Mais 
dans le meme tems, il eft faux que cette quantity qui fait la cbaleur 
fpicifique de ce corps, foit latente % puifque I'effet quelle produit,. 
c'eft-a-dire, Vitat^ ou la forme qo'elle donne a ce meme corps, font 
en effet apper^us par nos fens. 3^, EnHn, on voit aufli, par les- 
memes faits, que ce n'eft que I'addition, ou I'accumulation de la 
ebaleur abfolue^ qui font reellement aper^ues par nos fens, &: par le 
Thermometre, comme iL eft declare par la Definition III. N^ 385. 

Mithode plus aijjfe pour faire les Experiences. 

41 1. 2). La methode que Mr. Kirwan employe dans ces experiences 
eft la plus aifee. II prend un meme vaiffeau de terre cuice, done 
il a determine auparavant la cbaleur fpicifique. II le laifle attaindre la 
meme temperature de Tatmolphere : & il le remplit avec les differens. 
fluides qu'il veut effayer. Mais a Tegard des corps folides, il propofe de faire 
ouvrir des trous, dans chacun de ces corps, avant de les eflayer, pour y 
rccevoir la boule du Thermometre. Dans la fuite Mr. Kirwan trouvc 
par le calcul quelle devoit etre la vraie quantity de la chakur commune, 

dans 
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dans Ic premier inftant de Punion, ou melange des deux corps ^ en obfer- 
fervant les degres des rcfroidiflcmcnts, lorftju^ils deviennent regulicrs 
dans des terns egaux. Caf , en connoiiTant le raporc des mafles, 6c la. 
progreflion des refroidiflemens, il n*y a qu*a employer les princjpe& 
du Chevalier Newton, du Dr. Martine, & du celebre Academiciea 
dc Feteribourgy Mr. Richmann, pour trouver cette inconnuc. 

411. £. La fbrmule de ce dernier Philofophe, qui fut la viftime 
du feu eledtriciuc (c*eft-a-dire, de fes proprcs experiences fur la fou^ 
dre), eft la fuivante. La lettre a reprelente la difference entre la cba^ 
kurfenfitledcla mafle du corps, qu'on examine, &c celle de Tair: ^fig- 
nifie la quantite du refroidiflfement ; &/ Pintervaldu terns ; par excm- 
pie, chaque minute ou dimi-minute. Si Ton demande, pour un terns donne 
17 /,1a diffirenc£ entre la chaleur feniible du melange, & celle de I'air : elle 

fera= "" , : & la quantite du r^froidiflement fera=-^ — nlS^ 

L'on trouve plufieurs autres recherches importantes aui ont du ra^ 
port a cc meme fujet, dans les premiers Volumes aes Commen-< 
taires Nouveaux de la meme Academie de Peterflx^urg pour les ann€ea. 
1 747, 1 74S, &c. que les curieux de ces matieres^, teront bien de. 
confulter, 

411. F. J'apprends par une lettre de Mr. AcHard, membrc de 
VAcademie Royale des Sciences de Berlin, Chymifte d'un gpnie fort 
€clair6, & d'une application extraordinaire, comm' on en peut juger 
d'apres fes cxcellentes d^couvertes, qu*il a adtuellement des Thermo- 
metres de fon invention, pour determiner, avec exaclitude, les degres* 
de chaleur fort fuperieurs a.ceux,que les autres Thermometres peuvent 
indiquer. La boule & le tube de ces nouveaux Thermometres, font 
d'une porcelaine diaphane, au lieu de verre : & il y employe un al- 
liage compofe de deux parties de bifmutby avec une, de phmi^. & une 
siutrt d*etain. On fait, que ce melange entre en fufion a la chaleur de 
Veau bouillante ; ainfi on peut rend re Techelle de ces Thermometres^. 
comparable a celle des autres; puifque le mercure monte a environ- 
600^ degres avant Tebullicion : ce qui donne des degres communs dus 
Thermometre ordinaire, pour continuer L'echelk des nouveaux 
Thermometres avec la meme regularite. 

41 1. G. Ce ne fera pas fi-tot, qu'on pourra fe flater d*avoir une Tz^- 
ble, fuffifamment complete & exacte, des raports de la cbakur fpicifique' 

I des 
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des corps. C'eft un trarail immenfe qui dcmande la plus grande a(f« 
tention de la part dcs bons obfcrvateurs, dont le caraftere perfonrf, 
& la paffion pour Ics recherches philofophiques puiflcnt nous aiTurcr 
du fucces. 

412. Lc lefteur verra deji, peut-etre, que j'avois^ raifon d'annoncep 
cctte nouvelie branche de Phyfique, avec un peu de cet enthufiafmc 
que fon importance demandc, pour exciter la curiofite du PuUic. 
A preienc, je me contenterai de donner le pr^is de quelques pa& 
qu on a deja fidts dans cette carriere, quoiqu'on ne fait que commen-^ 
cer ^ laiuivre depuis peu. Voici un echantillon des propofitions du 
Dr. Crawford dam fon excellent Ouvrage fur la cbamr ammale. 

Sommaire de POuvrage du Dr. Crawford. 

41 J. L L'air atmofpherique cohtient beaucoup plus dc cBakur 
fpecifique que Fair expire du poumon des animaux, car celui-ci eft 
phhgiftifui^ &c en bonne pattie air Jfpce. On a vi^ dans la Table N^ 410, 
que^ fi cet air ^toit tout air Jtxe^ adors la prc^rtion feroit comme 
t96f a 27, ou comme 69 ^ 1, de fa^on que la meme quantite de 
chaleur, qui feroit monter Vair cotnmun un degrf^ doic faire montef- 
Yair fixe 69^, a caufe de la quantite fuperieure de la cbaleur ijpicifique* 
du premier, a Tegard du fecond (N® 386 A.) 

r 

413. ^. Or^ on zvd par les experiences faites a Peterfbourg, que 
Tair dans la temperature commune, a, du moins, 200^ de cluleur ; 
car le froid y fit defcendre le Thermometrc 200^ au^^efibus dc la^ 
ccftip^fature ordinaire 5 done 69x200 (rm^Soo) feroit le degr£ de cha- 
kur, qu'une quantity d^air fixe prendroit d*une autre ^gale d*air OMh^ 
man^ lorfque celui-<:i feroit convert! dans le premier ; en fuppoiant, que 
route fa ebaleur fpicifiqui ne put point le repandre dans les corps en<* 
vironans (N® 404). Mais cette chaleur eft 13 fois plus grande que 
ceile du fer echaufie a rouge : qui, felon dcs experiences aflez bien- 
cakrulees, n'excede point le degre 1050. Done la chaleur qui eft r&- 
pandue dans le corps animal, en confequence de cette converfion ou 
ttanfmutation de Yair ctmimun en air phloriftiqui^ & en air fixe^ doit 
ecre fort confiderable a cbaque infpiration. Done, &c* N.B. Si 
Ton employe dans ce raifonnement, le r^fultat du N® 408. A. ci- defsiis : 
on doit avoir 69 x 1470=101430 degres : ce qui eft une chaleur au- 
deia de ^6 i fcis plus grande ^que celle du fer cchauffe jufqu'a dtve- 
oir rouge. 

413. IL 
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413. i?. IL LAchaliur fpecifique du fang, qui paile des pouinoni 
aux artercs, eil a celle du fang des veines, comme looooo k 89285 \ 
ou environ comme 100 a 89. Done, &c. 

N.B. On fait, par experience, que tous les animaux qui ont des 
pounfKDns^rontleur fang beaucoup plus chaud que ceux qui n'en on^ 
point. C'cft meme une regie generate, que Ic fang dc ceux qui ont 
des poumons, eft d'autant plus chaud, que kurs poumons ibnt plus 

grands. 

413. Q. IIL La quantite de la cbaleur fficijique d'un corps eft di'- 
minuee par Taddition du pbUgifiiquij & augmentee par fa feparatton* 
On en voit des exemples dans la Table ci-defsiks ; faroir, dans la 
quantiti de la chaleurdes cbauic miiaUiques^bc dans c^//r des memes me- 
taux ; dans les acidcs vitrioUques^ &c. Done, &c. 

414. C*cfl: d'apres ces Fropofitions, etablies par I'Auteur, fur les 
rcfultats d'un grand nombre d'experiences, qu'il conclut : que la €ba*^ 
kur mnmaU provient de celle de I'air, qui eft refpire par les animaux. 
Mais il faut voir, dans TOriginal meme, les raifonnemens & les preuves, 
fur les quelles le Dr. Crawford a etabli cette do£trine» qui &mble auffi 
bien demontree, qu'un Probleme d'Euclide. 

415. Par un procede femblable eft produite, felon TAutcur, 
VignitioHj ou Vinflammaiion des corps: cc qui fait Pautre objet de 
rOuvrage du Dr. Crawford. On vient de voir, que la grande quantite 
de cbakur fficifique de Tair, eft capable de fe degager a un degre 
prod^ieux, lorfque Vair devient Jixe ou pMogtftique (N ** 413. A.). On 
fait d'aiUeurs, Que les combuftibles n'ont que tres peu de cbakur^ 6c 
beaucoup de fhtogi/tique. Ainfi a mefure, que celui-ci commence \ 
fe degager, Tair le re^oit avidement, comm* il eft montre par les 
experiences du Dr. Prieftley : & toute fa chalcur s'elance a former la 
flame & Tignition. C*eft fur ce principc, que Pair d'un fouflet aug- 
mente I'ignition : & que k meme air foufie fur un boulet de cannon, 
echauflfe ^ rouge, le xoitt en fufion, &c. 

Sommarre d^autres Phenomenes* 

416. A prefent, yajouterai le precis de quelques autres pheno* 
menes, indiques, en bonne partie, par le meme Auteur. La pierre 

A a a a fufil. 
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* 

h fufil, frapp^ par .racier trempe, en (Spare des parttculcs ttcs 
minces, envelopees & chargees de phloKtftique, dont Tatr s*empare 
tout d'un coup, & lui communique facnaleur, qui oroduit rignition 
ou Tetincelle. L'inflammation de Valcohol & du u>unie, produit beau- 
coup de parcicules aqueufes & acides, qui abibrbent le feu qui fe de- 
gage de Tair, tandis qu*il s'empare du pUogiftique : &, par confe* 
quence, la flame n'eft point du tout briilantc. Au contraire, les corps 
qui ont peu de vapeur, donnent une flame plus briUanie» & beaucoup 
plus de chaleur. 




grande partie de fachaleur pafle ^ Phuile, q 
par la redundance, ou accumulation de cette chaleur additioneUe ; &, 
en ccrtaines circonftances, produit de la flame & Tembrafement. 

4.16. B. Lorfque Tair nitreux vient a etre mele avec Tair commbn, 
k phlogiftique s'empare de Tair commun, par Pafiinit6 fuperieure 
qu'il y a entre ces deux fubftances, comm' il eft demontre par les 
experiences du Dr. Prieftley. Dans le meme inftant^ Tair commun 
fe decharge de la cbaleur fpicifique^ du moins en grande partie : & 
cette chaleur fe repand dans les corps a Pentour : comm' il eft aife 
de s'en apperfevoir, en appliquant la main au vaifleau, oix le melange 
& fait. 




aTCc du foufre. Ainfi dans la deflagration du nitre, I'acide eft reduit en 
vapeur \ fa combinaifon avec le phlogiftique du charboB, fait d^gager 
Ic feu ^ & la flame eft produite ayec une explofion* 

5x6. D. On fait, par les experiences du Dr. Prieftley, que le fta 
eleflrique rend Tair phlogiftique : il eft done tres probable, que la 
foudre rejoit une grande partie de fon feu, de Fair par oft elle paflle^ 
en le rendant phlogiftique. Dans la compofition, ou pate qu'on fait 
avec du foufre, de la limaille de fer, & de I'eau, pour former une 
explofion fous terre ; Tair, qui eft repandu tout par tout, & meme 
dans la terre, agit fur le phlogiftique, tandis que Teau & k ftr 
agiflcnt fur Tacide 5 k feu eft degag^ de Tair, tandis que Ic phlo- 

giftique 
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giftique s^en cmpare : & cela fait rexplofion qu*on coanoit, lorfqu^on 
tDtt cette pate fous la terre. 

Notice de quelques autrcs Pbcmmenes. 

417- J*ajouterai encore, la notice de quelques phenomenes, iekm 
I'ordre que je m'en fouviendrai ; parcequ'ils fervent a confirmer cette 
doftrine. On (ait bien que Itpbofpbore de Kunckel, & tous les pyro^ 
pbaresj s'inflammcnt d'eux memes, fans autre operation que d'etre 
expoiSs au contaft de Tair. Auflitot que le phlogiftique y eft eAtam6 
par Tair, en vertu de leiir attraftion mutuelle, ce dernier fe decbarge 
de fa chaleur : & cela fe fait avec une telle rapidite, que rinflanvna- 
tion du phofpbore^ oiX du pyropbort^ en eft la confcquence. Mr. du 
Suvigny devoit dire, que c'ctoit la cbaleur de Tair, & non pas iba 
bumditiy que les pyropbinres attiroient dans leur inflammation, pour 
donner la vraie explication de ce phenomcne. Mr. W. Bewley a 
demontre cette erreur de Mr. du Suvigny, dans fa lettre au Dr. Pricftley, 
(N^ 9. de VAppendice au 4"* vol. de ce dernier Autcur, fur difftrtntts 
experiences pbHofopbiques^ &c.). Mais cclle-ci paroit en &rc la vraic 
th^orie. 




r ^ o ' * . melange 

ces deux fubftances, provicnt de la redundance de la cbaleur fpecifique 
de Veau^ fur celle de Vacide t Probablement). tous les autres phino- 
menes pareils dependent de cette m^me Lok 

41S.A. En melant du fel dans unverre d^au, k Thermometre 
ne manque pas de baifler de quelques degres, pourvii que la quantite de 
Feau ne foit pas trop grande a Tegard de la quantite du feh Mais fi Ton 
fait un melange d^eau avec la folution la plus forte du meme fel, 
elle n'y produit aucun reffoidiflement. Ceft que, dans k premier cas^ 
il faut avoir la quantit6 de cbaleur jjphi/ijue qait& requife pour I'^tat 
fluide du fel (N^ 399-) • ^ celle-ci eft rexnnckit dch cbaleur /enable 
de Teau, oia la folution & fait. Mais dans k fccond cas, il n'y a pas. 
la meme exigence^ 

418. 5. C*cft d'apres la meme Lot, qu*il faut meler du fil avec 

de la glace (dont une partie eft fondue) dans k meme fceau, oQ Votk 

5 ptong^ 
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plohge vin.vaiflcau dc fqr blanc,^avec dc la crcme, ou dcs'fAiittf|u*ofi 
veut glacer\ & qu'on Vy remue continuellemcnt, &c. Vcyez k DiOion^ 
naire des Arts^ par Jaubcrt, j« mot Limonadier. Dc meme, en repan- 
dant I'acide nitrcux, fur la glace pilec ou fur la niege, on produit un 
plus grand froid. Cell que la fufion qu'il y caufe, & les vapeur% 
qui s*en Eleven t, dcmandent leur quantity dc ehaUur fpcdfiqtuf^ que 
les corps environnants foumiflcnt de leur cbaleur fenfibU : ^ cctte^di 
doit, par confequence, ctrc diminue dans tout ce qui eft en contaft a¥cc 
le melange. * • - 

41 8. C. Selon les experiences de feu Mr. Richmann ci-deiaiis 
(N^ 411. £.)» plws la difference de la cbaleur^ tntvtVeau & P^wr; eft 
grande, plus il y a de I'evaporation, JLc furplus de la cbdeur fenfi>- 
I^j attaqlie fucccflivement, & avec rapidite, ks premieres particules 
des deux furfaces qui font en contaft ; ce qui fe fait en defcendant^ 
fi Tair eft le plus chaui\ ou, en montant^ s*il eft Ic plus froid. Dans 
ces deux cas, meme fans Tinfluence dc VatiraSion eicBive cntrc ces 
deux fluides, les premieres particules de I'eau acquierent ladofe ne- 
•ceflaipc^ dttbakur f^eifique pour devenir vapeur ; dont Texpaiifion eft 
a celle de Teau, comme 14000 a i (S* Gravefend, Mufcheobroek, 
& Nolct). Par confequence, elle monte dans Tatmofphere par fa 
gravite fpicifiquc \ cdle de l*eau n'etant a celle de Tair, qu'enriron 
800 a I. Ainfi, lors m^me que la temperature eft a 33^ de Fahrea'* 
heity Texpanfion de la vapeur doit etre plus de trois fois plus griflde c 
car 180*^ • 33 • • 14000 : 2566 j & 5566 : 800 : : 3,2 : i. 

N. B. Je fais bien, que le Dr. Leflie, cntr' axitres, reduit Texpan* 
fion de la vapeur a 1660: mais les authoritcs de 5* Gravefande^ 
Mufchinhroekj hcNoUeU ne doivent point ctrc rcjettccs, que par des 
experiences demonftratives & xndubitables. 

418. D.-Auflit6t que let ^r^p^^rx viennent a ctrc condenfces, par le 
d^faut de -. chaleur daps Pair, elles font changees en mege^ . ou tn 
ftuh. Dans ces deux oas, tout le monde obfcrve, que Pune & Tautre 
rendent Tatmofphere n^ins froide qu'auparavant. C'eft que k furplus 
de la chaliur fpicifiqu$ des vapeurs qui y font condeniocs, fe repand 
dans Tair : &, par confequence, augmence la chaleur fenfibk dc U 
mfmc atmofphere. 

. • .' ^; » = •• 1/ - r>.I '. r' ' . 
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418. E. Si l*on met de Tefpric de vin fur un Thermometre, & 
qu*on y foufle defsus, avec un fouflct, revaporation qui fuit, cm- 
^ortc le feu dont ellc a befoin pour devcnir vapeur: &, par confcquence, 
la chaleur ftnfibU doit dimmuer tres confiderablcmenc dans le corps, 
& dans rechelle du Thcrmonr^etre, auffi bicn que daqs les particulct 
aqueufes, qui reftent en arridre \ &qui n;^me pcuvent dcvenir gUc^es^ 
comm' on l*a vu deja par experience. 

419. Cepcndant ^evaporation, qui fe forme en grandc abondancc 
dans le vuide, quoiqu'elle depend du meme principc, ce n'eft point k 
Taftion de Pair qu'elle eft due. La chaleur, a laquelle tous les corps 
font penctrabks, agit plus libremenc fur le fluide renferme dan$ le 
recipient, oii Ton fait le vuide \ parcequ'il n*jr a pas d'autres corps, 
audi propres que ce fluide, pour - la dilfiper, ou la partager entre 
eux. Ainf] chaque particule du fluide y acquiert plus vhement toute 
la cbaleur Jpicifique^ dont elle a befoin pour arriver \ Tetat 6t vapeur. 
Mais, auiTitot qu'on y laifle entrer de Tair, cette chaleur eft partag^e 
entre fa maflei & confequemment la vapeur y eft reabforbee, ou 
meme ccMidenfee, felon que les circonftances le permettent. Par la 
mjme raifon, les folutions des fels ne criftallifent pas bien dans le vuide. 
Phil. Tranf. vol. Ix. pag. 336. 

419. yf. Lorfqu'on couche, avec le doigt, une piece de meialj dont 
la temperature eft au-deflbus de la temperature du doigt, elle paroit 
beaucoup plus froide, que le bins^ & que la laifu : parceque la quan- 
tity de la chaleur fpecifique du mftaly quoique dans une proportion 
inferieure ^ celle de YanimaU eft multiplide par la- quantity de fa 
ina(Ie, qui doit entrer dans la raifon compojee de fa vueur ; ic toute 
cette fomme fort de celle d^ TanimaL Par coniequence, il y doit 
fentir un ^nd d6chet<lan$ fa propre chaleur, pour en former T^qui-* 
libre. Mais cette maflfe etant moindre dans le hciSj Sc encore tnomi 
dans la hine^ la refrigeration y doit etre beaucoup moins confid^rable. 
Au contraire, (i la chaleur du mefaly du boisy 6c qc la kiney eft confide* 
rabkment :au-defs^s de celle de Tanimal, alors fa cbaleur finfUAe dolt 
augmenter par la meme raifon, en touchant le metal ; moifis en tou^ 
chant le bois^ & ainft de fuite : diminuant toujours, en raifon direUe 
des denfitcs. C*cft, peut-etre, par le meme principe, que Tair, fdrte-- 
ment condenfe^ devient plus ehaud^ felon Tobfcrvation que je viens d'api 
prendre, faite par Mr. Arden, Demonftrateur de Pbilofopbie Eupfrimen-i^ 
Idle. Au contraire, il devient foien plus froid, loriqii*il -eft rar^ 
dans la machine pneumatique. 

B b b 410. B. 
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419. £« Par la memc raifon, la grande tenuite de la maile dc Tair 
(die eft i Tegard de ccUe de i'eau, commc i a 800) fait, qu*il n*y a au- 
cune difiiculte a le foufrir auffi chaud que Teau bouillante. D'ailleurs^ 
en confiderant la quantitc de la chaleur, qui eft neceflaire pour former 
la vapcur de la tranfpiration, on fera convaincti de la cendence du 
procedc de la rerpiration a refroidir Tanimal dans ces circonftances(N**403 
& 418. £.) » d^ fa9on qu'elle doit produire un efiet tout-l-fait oppofe 
a celui qu'elle produiioic auparavant. Ce-ci explique la puijance^ 
fuppofee par le Dr. CuUen dans les animaux {Mem. du Dr. Blagden^ 
dans les Tranf. Phil. vol. Ixv. p. 112. Note^.) i^mt produire du fraid, 

419. C. Le Phenomene dont j'ai parle ci-deisus, au N®404. ^. 
eft affez connA des Chyoiiftes, quoiqu'on n'en avoic pas donne une 
explication fatisfaifante jufqu*^ prefent. II y en a cependant uii de cette 
efpece, qui merite quelque remarque. Le Dr. Highins Ta montrg 
dans les Cimrs de Cbimie^ qu'il fait depuis qudques annees a Londres, 
peut-etre les plus complets, & les plus inftruflifs, qu*on a jamais 
v6 dans TEurope ; car toutes les operations & procedes v font faics 
en grand. Et Mr. Watfon, Profefleur a Cambridge, en avoit dga parle 
en termes generaux, dans les ' Tranf. PbiL vol. Ix. page'i^6. Le 
phenomene dont il s'agir, eft la cryftallization, prefque {oudainc^ d*une 
folution bien forte du Sel de Glauber, qui fe conferve liauide,tandis que 
le vaifleau eft couvert en forte, que TaAion de Tatmoiphere n'y puifle 
point agir par un contact fucceflif. Mais, auffit6t qu'on ouvrc le 
vaifleau, la cbaleur fpecifique du fluide commence a fe depofer entre 
les particules de Fair qui le touchent. La fluidite & le mouve- 
ment de Pair en font renouveller le contact, parceque fes parti- 
cules fe-fuivent les unes aux autres, avec une rapidite fucceffive i 
c'eft-a-dire, les plus chaudes, comme^plus rarefiees> montant au- 
defsil^ des plus froides : &, par confequtnce, la cryftallization fe 
fait prefque dans Y inftant ; montrant (par la cbaleur fenfible^ que le 
vafe re^oitdans ce procede, & qu'il eft, aile de fentir en le touchant) 
k vrai depot que le fluide doit faire du furplus de fa cbaleur fpicu 
fiqucy en la donnant aux corps enyironnants, avant de pouvoh: fe 
fixer, ic prendre la forme folide. 

41 9. D. On connoit egalement un autre phenomene fort fingulier ; 
mafs pareil au precedent, & qui ne peut pas etre expliqu^ dans aucune 
autre fyfteme. Si Ton prend dans la main une bouteille d'eau, pen- 
dant un terns trh froid (au-deflbus de 32^) *, a peine Ton 6te le 
bouchon, lorfque Teau tout 4'un coup commence a (t-^glacer avec une 
efpece de violence, jettant par-ci par-la des petites ' ramifications de 

cryftaux^ 
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^(taux, & communiquant, au meme terns, une fcnfacion ailez 4e-* 
cidee de chaleur, a la main qui tienc la bouteille. 

41 9* £. Jc pourois parler encore d*un grand nombre de phenomenes, 
qui me femblent avoir la plus grande liaifon avec le nouveau fyf- 
teme du feu iUmentaire. . Ccux de releftricit^ en font du nombre. 
L'excellent Ouvrage de Milord Mahon, qui vient d'etre public en 
Anglois, avec le titre Principles of EleHricity^ r6pand la plus 
grande lumi^re fur ce fujet : & je me flite, qu'on franchira bientot 
le pas, qu'il y refte encore ^ faire, pour decouvrir la connexion, ou, 
peut-etre, Tidentite du feu iUmentaire^ avec la lunaere & VileSiriciiiy & 
meme avec le magnitifme^ d'apres la combinaifon& reunion de leurs loix, 
& des propriet^s qui les diverfifient. Mais il faut laifler ces difquifitions 
^ des Philofophes plus protbnds & plus habiles, que je ne pretends 
pas de Tetre. Heureux ! (i mes foibles efforts excitent leur cu- 
riolite ; & leur font entrevoir les trefors de nouvelles connoiflanceS) 
que cette branche philofophique du feu iUmentaire^ promet a ceux 
qui voudront y appliquer leurs attentions. 

Rimarque fur PUfage de la Refpiration Animale. 

420. On me permettra, neanmoins, de remarquer ici (& je le 
fais avec un grand plaifir, parceque je m'interefle toujours a ce qui a 
du raport \ ceux, qui m'honorent de leur amitie), que Ton doit au 
Dr. Prieftley, cet inveftigateur infatigable des myfteres de la Nature, 
la premiere d^couverte fur Pufage de la refpiration. Car ce grand Phi- 
lofophe fut le premier qui demontra, autant que les objets dp phy- 
fique k pcrmettent, que la refpiration etoit un precede employe par 
la Nature, pour decharger Fceconomie animale de la furabondance 
du pblogiftique^ qui ne manqueroit pas de la detruire tout-a-fait 
fans cet expedient. 

420. A. Le Dr.'Crawford, Philofophe tres cftimable par la douceur 
dc Ion caraflere, & dont le g6nie clair-voyant apper^oic la p)us fbible 
lueur, ^ travers des grandes t6nebres, dans les operations de la Na- 
ture, vient de d^montrer, autant que fon fujet le permet, que c'eft 
au meme procede, qu'on doit attribuer la fource de la cbaliur animale. 
Myftere de la Nature ! que tous les Philofophes n'avoient jamais pft 
decifrer avant lui, mal^e les reveries de leura fyftemcs & nombreules 
theories ; Myftere, dis-je, qui doit exciter notre plus haute admira* 
tion, & protonde reverence pour la Sagefle Infinie, qui, par u^ feule 
operation, a produti deux relultats, (i cSfentiellement neceflkire^ ai!ex« 
iftence des corps animes ! 

I 420. C, 
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420..5. Mr. J.jEHiot confidcra auflj, trcs ingenicufcmeht, ks ph6- 
nomenes dc la refpiraiion animale^ & dc V inflammation^ fous le meme point 
de vue, a peu dc chofc pres, dans fes Obferv. Philof. fur ks Sens, &c. 
in 8^, qui fur^nt publiecs un peu dcpuis TOuvragcdu Dr. Crawford •, 
mais dont TAuteur n'en avoit eu aucune connnoiflancc en Ics compo** 
fant. Enfin, Mr. Kirwan, Savant diftingue, & par Titendue dc 
fcs lumieres, &c par la juftefle dc fon efprit, vient d'entreprcndre, 
(N^ 398. C.)ccue nouvelle Carrierc de la Phyfique Modeme, pourku- 
quel)c jjC nie puis avoir d'aucrcs pretentions, que les ibibles cfibrci 
que )e viens dVxpofer dans cec Eflai, a fin dc developer cettc belle 
theoric^ en la mectant dans un plus grand jour, & ^ la portee dc 
tout le monde. Je me flate que, par la publication tie cct Eflai,. jc 
contribucrai a repandre d'avantage, la connoiflance dc ces dccou* 
vertes^ dans la plupart des autres pays dc TEurope, que par la com^ 
niunication que j'en ai deja faice a pluficurs de tnes amis, avec lef* 
quels je cukive unc correfpondencc literaire. Jc pailcrai prefente^ 
ment a la defcription des Thermomctres dc mon invention, que 
j'ai deftines a ces recherches: & qui furent unc des cauies qui 
m'induifirent a coucher les idees ci-de(sils fur le papier. Dans le meme 
terns, je donn^riii les avis de pratique, qui feront fuAfants pour fur- 
monrerjes difficultes, dont les artiftes ne manquent pas d'acabler, 
poiir la pliiparit, ks entreprifes nouvcUes, que les Philofophes leur pror 
pofcnt d'executer, au-dcK de leur routine. 

Sur les Nouveaux ^hermometres four ces Expiriences. 

421. Poor conftruire ces Thermomctres, on doit commenccr pat 
foufier la boule, qui eft fort differentc dc celks des autres* Thermo^ 
metres. "iPremierement, on fait foufler unc boule de verre b (fig. 52, 
pl^he V.>,'par qtielqu* artifte qui travaille cettc matiefc a la lampc 
Plus la boule fera grande, & plus le diametre du tuyau dc verre 
e b fera petit, plus il y, aura de longueur pour chaquc degre. 

* \ ' 

422. I^ m^thodc plus parfaitc de foufler des bcules pour les TheN 
momctres ddicatS; n'eft pas celle, qu'on pratique communement, 
en les fcuflant a la bouche 5 parceque V haleine, qui y entrc, em- 
pcche de bien remplir, dans la fuite, les boules avec le mercure; a moins 
dc ks laifier^ pendant quelques femaincs, dans unc pofition vetticalc, 
\ fin que la vapeur aqueufc en puiflc fortir tout-a-fait d*ellc-memc. 
D'ailkurs^^ il eft fort ^diificifc dc bicn foufler dc ces boules, lorfquc Ic 
diamdei*^ intericur ' des wyaux eft extrcmement petit, ou vraicment 
capillaire.. • , ^ ' 

423. Pour 
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423. Pour obvier \ ces inconvenien3» on prend one bouteill^ cki 
plus fortes, dc gome^ ou plutot refine ilafiiquc * : on Iwi auache bieit 
une embouchure de bois, ou de metal, avec une ficelle: & Ton 
y met cki cinient refioeux. En fuite on y pafl^ )e tuyw dc verre, 
qu'on veut fouficr^ en echauffant fori bout a la lampe, Cft> bouteilj^ 
font impenctrablcs a Tair ; plicnc comtw le cuir \ fit oat une eonfiftcnc* 
fi forte, qu'il eft prefque impoffible de Ic^ crever, en 1^> , prpflfani 
avec la plus grandc violence de la mam. Ce-ci etant p^pare^ i) p'jr 
a qu*a faire rougir Tautre bout du tuyau dff ycrre \ fie y fouftcr |a boulf 
qu'dn fouhaite, en prcflant la bouteille eJaftique. C'cjft ajnfi ^^'qh 
6vite toute la v^ur. On pourroit meme ftppliqwer wne ei'pw:^ 
de i^ctute prdle de bois, aurdehors ^ 1^ hutieiiU ilafiiqug^ ayep un 
Icvier, ou avec une vis a double p«3, pour augruenti^r reguliilrer 
ment, & dans I'inftant, la force de la preflion. Mais un peu d*ex- 
crcice, & d'habilite de U part de Touvrjer, lui rendrii biefltpt loptte 
pratique tres aiffc, qui eft celle dCiB mcilkutt Ar<iftQ5( Aogtow^ M 
*aiit dc Thcnnomecres. 
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424. Apiw avoir forme ia bouk h (6g.5« )i en &)iiiiffp k jEq9i4 « ; H 
Ton y touchc avec un morceaq de verne, pour forn^er unje »fp«»cc de petit 
tuyau, qui commuoiqi^e tivec eUe* On ferme le boqt w^iipi^iU de^^; 

on ochauffe la boule^ d'uA coti^; &, en fu^^t Tait f\\i\M ^^tm^ 

par le petit tuyau qu'on a forme en z, on lui fait prendre la forme 
d'une cabte fort mince : dc fayon que k ftclrcnrc y ioif ivm^M^ dans 
Itf fuite,. avec la nioindrc epaifleur poiCbte* On ouvue^ %pt^% iccla» It 
bout fupericur e ; &c Ton y fouflc une petioe boule, environ mpimce au- 
deflbus de ce bout du tuyau. Cette pc^iie bpuk 1^ fen a r^ppvpir te 
mercurc, lorfqu*il monte au-deB du dernier degre de T^cbe^k \ €ar, f^i^ 
celi, il fcroit crever quelquefoia le Tberwpinetm Enficu on fc«ne k 
trou en 2; .* & on remplit, comm' a rordJinwe« k tuy w & ft bogleioffl* 

♦ On SQifiorte €ctte^t^<4eft Inide$ Occidentales, fe particja H c rem e p t 4c ]a Proyitxce 4\k 
farat <lans le Breiil, ou Taibre qui la diilille par incifign, eft appelle Siriff^ par 1^ 
Portugais« Les Indiens nomment cette refine caomt-ch§uc. Feu Mr. <ie Condunine par- 
le aflei en detail de cette reilne» daps Toa Voyage, ixair la riviere des Amazonet • Mai* cg^ 
peut voir auffit iur cet article, le DiSionnaire d'ti'tftoire ^aturelU, par Mr. de fioman^' 
au mot Kefine elaftique. On en trpuve, depuh quelques raoit, en ^rande ouantit^, dant 
ies Boutiqae» de Londres, o\x lea inatelots Portugus la portent, a caiife.du bon debits 
pour former quelque^ inftrumens de chirurgie^ £ plus encore pour l'v4age des defGnpi- 
teurs ; parce^u^lle efface parfaitemeht les traits du crayon. Sa coniUtehce mole, &1a 
tenacite de fes particules, otent i tnerveille tpute forte de IMetl extericurt jd«i papier, pi 
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rieure, av<c du tnercure, felon les degres qu'il fauc avoir ; &c on le 
k ferme hermetiquement, &c. 

425. l\ eft neccffaired'avoir loou 12 decesverres,pour obfervertoutes 
les temperatures, depuis la glace jufques a Veau bcuillante. Car il eft 
plus commode dc ne pas donner plus de fcpt ou huit pouces a la tigc 
nnx\ pour que la plus grande partie de Tinftrument puiffe etre plongec 
dans la matiere, fiir laquelle on fait I'gbfervation. Dans cctte fup- 
pofition, chaquc degri peut avoir environ un demi-poucc en lon- 
gueur: dc fa(on que le Thermometre N® i, ne montrera que la tem- 
perature depuis le 32"* dcgre de Fahrenheit, jufqu'au 46"*^ degre, ou 
environ : le fecond montrera celle, qui fuit jufqu*au 60°** degre : & 
ainfi de fuite, ^ Tegard des autres verres. 

426. II ne fera pas neceffaire d'employer, qu'un feul deces Ther- 
mometre, a la fois. Car, dans cette efpece dVxperiences, on connoit 

» d*avance, quel doit etre le degre dont on a befoin a quelque petite dif- 
ference pres. D'ailleurs, ce font des experiences qu'il faut repeter 
pluiieurs fois, avec les memes precautions & circonftances : ainii, dans 
fc cas de manquer la premiere (faute d*employer le Thermometre qui 
lui correfpond) -, on en profite pour corriger cctte faute, dans I'expe- 
rience fuivante, en appliquant le Thermometre qui eft convenable. 

427. Les d^es de Techclle de chaqueThermometre,font graves fur le 
tuyau int^rieur dc cuivre jaune ccnn {mimtfig. 52. )> au-dc3ans duqucl 
la partie fuperieure ^ de la tigc » >f eft cimentee, avec quelque ciment 
fort ; tel, par exemple, que celui du N^33i, que j*ai trouve excel- 
lent pour plufieurs autres objets *. On met, par defsiis un autre tu- 
yau s /, forme d'unc feuille tres mince de metal, pliee dans cette forme; 
mais fans-etf e tout^ foudee, d (in de faire refibrt. Sa longueur doit etre 
telle qu'elle decouvre, par fon bout s fur le tuyau interieur, le nombrc 
du degre qui correfpond a la hauteur du mercure, vis-a-vis Tautre 
bout vv. Enfuite on vifle le couvercle wtncc: & de cctte fajon le tuyau 
cxtcrieur i / y eft arr^te, fans pouvoir glifler que vers la boule b. 

428. On peut faire aifement la fubdivkion de chaquc J!f^r/ dc ce 
Thermometre, en plufieurs parties fenfiblcment egales, lors mcmc 
que les degres foient de grandeurs difFerentes, par la methode fuivante^ 
On divife, en parties egales, au bout s du ^uyau s /, une petite echellc 

• Apr^s avoir ecritraiticl«duN«33i» jVi obfenr^, que cette meme cfbece de ciment, 
«ft la metlleure de toutes que je connois pour cimenttr^ ou racommoder de la porcejaine 
calG^y-de la fayanoe, du marble^ dn verxe, &c. &c. 
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